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Vulnerability Analysis of the Risk Assessment Index Mechanism of
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Abstract

The inbound and outbound of cruise ships into Taiwan's international commercial port
has become one of the important sources of national economic development. In order to
prevent serious damage to the natural environment and personnel safety of ports, the
study is divided into four aspects to explore by document induction, in order: "risk factors
of inbounding cruise ships " aspect, "assessment mechanism and preventive measures"

aspect, "related laws" aspect, and "others" aspect to construct the vulnerability

VAR %2023 & ﬁ T EFH G EEREIEE RN E A TR AR it o
TR A AAE A EE A0 kBl ) E-mail: ntouimt@email.ntou.edu.tw o

33 f'F‘ﬁ PR AR EAEFE AL E-mail: 00971118@mail.ntou.edu.tw e
CTREERAEAEHRB I RS (B LFp A e L 3E 4 E-mail: 21066001 @email.ntou.edu.tw



MEZT E=+T_EF=-HEH112F9H

assessment system and countermeasures of inbounding cruise ships. This study was

analyzed by GRA, and TOPSIS. The results of this study show that the professionalism

of relevant personnel and personnel infection factors are the main factors that affect the

vulnerability of inbounding cruise ships.

Keywords: Cruise ship infected, Personnel professionalism, Vulnerability analysis
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P LR ERE. » 1T DI SR ATy 1 )
FATR(EPEREE - 2000) ; HJFH B#ERLZ
Bt - gl 2 AR R - M8
P JAfE 2 ] o R 1P IR A O R i
(Hwang, 2001) o FH 72 52 288 5t 1 iy J e
A A3 ~ s B ~ IR
Wk~ MafTESAELRE ) R A 5E
ETHA - HAF T2 R A FTREE
AR - KRN - EEFIKEGE SR
PEEIRSEEEA > 2022) - (Kt - A
MK CBRARE 3 M7 2 718 - (E R v
a2 AT TH - IRERER I
IR SRR - AT BIRR T AT Y
HEA DI - IR REE B E A By 7>
&5 (Bangchun et al., 1989; Su and Ma,
1988; Tang et al., 1998; Wu and Chen, 1999;
Leeetal.,2002; Wang, 2002; Wu and Chang,
2003) o [KIIEL » R A E BRIk 53 AR 1Y
AIERR B2 -

£X = (XD, X2),.. X (k),., X;(n)) -

i=12.,n fAE—EEE n #HTHEN

8 B0 im L bE T L IS IR R I AR 55 1 0 AR

BEFY] - Al ()2 E EFFyIrI%E
G X T8 Fy KR 722[1(Grey Relational
Factor Space) °

X ={xlx; = (1), x(2), ..., x;(n)),n =

30<i<mm=2}..iiiiiiiiinn... (1)

PN
2

Xo = (xo(l),xO(Z), ey Xo (K), ...,xo(n)) Eil
xX; = (xi(l),xl-(Z), o xi(k), ...,xi(n)) s o3
AIRE X /G SRS x k2%
FeoU o i B BEH 1) - Rllxg (KD, x; () R
Bl FET RO S R A 0 (R) By
Doi(k) = lxo(k) — x; (k)|

T T8 Tt % B (0 (), 2 () ) AT 2
[ W 51 o Bid o A2 2(2) Ao (KD HY 5 &
o R kLB R R
Y(xo (k) x;(K)) =

min mkin Api(k)+ ¢ max max Api(k)
L L

Aoi(k)+ { maxmax Ag;(k)
13

o (k) = x; (R)IF - QIR B ok 1R B
Y(xo(k), x;(k)) = 1 » BISRIR R 751 5%
% BB ()2 minmin A () 5
Doy (l)H /ML ~ max max Ag; (k) Fy it
H Ao (W KE » 1 ¢ € [0, 1]RIFE Ry
41 #% 4% B (distinguishing coefficient) -
¢ 72 FIZ A $max max Ao, B fE 3 AT K
Hysg B DU K B e CR B 72 S B
FZEEFFEA - 2022) 5 HRAF - CE
7 U TR BRI AR By (0 (), x; (K)) A
BUERI R/ » B 52 K B Wk B i B
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(Wen and Wu, 1996; Wong and Lai,
2000) - —f%iME » &P ER
[H  AHRR IE T AN BAHERT » L =0.5 25
Rgf(Deng, 1989) -
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ol Wt R BT IR 2 HLERUE A 43 B
QP 2 AR EHIRE - R H 2
Fe 50925 K B AR 8T LS 3T A - I
BRI LTI 0 B 1 2R » 35 KRR
Bt RUHGE 1 - HIERIR S B e8]
X HIBABRRE BB 5 I » IR B e RS
BT 0 BF - RIRIRF8 1 3 5 x 0 U B
WA S AR (B0 SPF A 0 2022) - JRER
(AR

y(xo,x;) = %Zﬁﬂ y(xo k), xi(k)) ........ 4

< X RyIRBRAWRIA 7220 - 7 Tt
xi,xoiJY(xo x) I B R R 5 - T 5 B
G WES - QX D) RE T K B B 22 [
(Grey Relational Space) ° [X|[It » £ K

BrIR 722 X ROXBBE 2R (XD L

(0 1y) 1 (o) o ()«
Ey(xo,xj) > y(xo,xp) > > y(xo,xq) ,
Hilx; > xp > -
bt HE 5 FE Ry Tk B Bk HE R (Grey
Relational Order) » 23, p, ... q :>) °
PURELRBERURAE 1984 AT HAY
I H R E R A fE K B AR

> Xgq

RRAMEETE I & N LT RME P BB
oA B AU » AT St o] A1 7
B R PRI AR T 3 R I AR B %
T2 - D C B i 5 P E A £ SR
SEPAl ~ TENERE - R AL
AR ARACH TEI S H i e s 2 2 (B
PEA 0 2022) -

3.4 BEMBLEIRFRIEFE
(Technique for Order
Preference by Similarity to
Ideal Solution, TOPSIS)

R R0 78 Y e S oy o i PR v % D
FRRRREE - ARG ERA TOPSIS
TIEAELTIET - 52 H Hwang
Ko Yoon fit 1981 £E e HiZKHY — %
JB IR FEAL 5% o EBAMEE TR
TR B A LY n HEZZRITP R
Bl TF PR o o B A+ S A B AR R R
At S5 - HEAB R et r—
Wk B TR R Jﬂ?zliﬁ'%‘l‘iﬂ%/J\ZlEﬁﬂﬁ
fi#(Positive Ideal Solution, PIS) »
Rk B T A /N ﬁzzﬁﬁ'liﬁ‘ﬁz,%fﬁ*a
fi#(Negative Ideal Solution, NIS) » 85
A BRI N (BIFFFE A 2022) ¢
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Hi=1,2,3,...,m;j=1,2,3,....n



E/ EH
4, X X Xin (5)
A, X X Xon
A, :
D =
A | Xy Xip Xy Xin
Ay [ Xmr Xy X,y X,
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Xip ko5 i 85 5EH5E j A E Rk I
BRFAGE » LB R vl RALAFEEE -
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mxn
i=1,2,3,.,m;j=1,2,3, .
_ Xy
rll - m N ’
2 X
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LARTEEAP! - Ty oo Tin
Ty Ty, ry;, Ty
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no T i r
L ™ r P |

PR 25 5 A e AT B A7 A 2B AR A - i
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N7 B AAE R AL HE I E; b UG R AR {E 1R
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Step3. B T7ITHEIE L EAE4ERE ¢ v =

[vif]mxn i=1,2,3,....m;j=1,2,3,..,n

8 B0 im L bE T L IS IR R I AR 55 1 0 AR

vij =Wj'TL‘j s V=

w w - WiVij © WnVin

1V11 2V12 Jr1j
. . e W
WiY21  W2V22 WjY2j n¥an
Wi¥ii  WoVi2 Wiy WaVin 7
Wi¥m1i W2Vmz *° Wj¥Vmj °° WnVmn
n —
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Step4. tREIEH B (v') Kk & H 1H
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= {vi, v, v Uf wo U} (8)

. (miinvijIjEB),
"o maxv;i|j€EC)|i=1,2,..,m
(maxwvylj € )

:{vl_’ ‘[72_, ey 17'_; ey U??}
]

HEHA@)VRAO)F B BRIAZEAR
B E - C R/ NYHE © TREIE
B AR f Bl e PR g 5 1D - TOPSIS fiE%
25 B Al #E Il B A5 B 3 % 18 (Monotonic
increasing)@k, B #f IE P (Monotonic
decreasing)y %% H - 4K R = #E HI
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