Et B FF Transportation Planning Journal

B=tHAE HEH Vol. 39 No. 3
RE A+ IEIA September 2010
" 301 ~ 7§ 322 PP. 301 ~ 322

MERELE B T AT D ZHT R
THE NAVIGATION SAFTY OF SHIPS IN PORTS

2 4% Wen-Kai K. Hsu®

(98 4= 10 [ 20 HHhe » 99 £ 2 F 10 HEE—RfEK -
99 £ 4 FJ 13 HEF K& > 99 £ 9 H 28 HER)

wW OE

WEAM O REAT > BURARABAKRBEAGEFURES AR
B o AX £ B AR AEB T ZHMAITED - AXHBOEZFGRE - &
BT AR R AR OAITORERE RSB B BRI E
HHER  BEAFLH O EHLEMMMTEDNER © & TRELH
RBERGME » AXEAE R SEHEBBEZERELLE - BTN E
BHER c AXZERBT  AfAHHARE AR EGIRFIEEFEL
MBS BER C FEANBNTEZREMRS  FEARNF SRNEMEEA
BogBlm ) WA - AXMARERTRESB T EH - 1E5 LR
AT R SH -

RASEER @ 222 AfafniT s v s BH AR

ABSTRACT

Previous studies indicated that most marine accidents occur in ports and
their vicinity. The purpose of this paper is to discuss the safety of ship
navigation in ports. From the viewpoints of port operators, a QFD model
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(Quality Function Deployment) is constructed to determine the policy to
improve the safety of ship navigation in ports by transferring the requirements
of shipmasters navigating ships in ports into the characteristics of service
operations of port operators. To validate the model, 81 shipmasters berthing
their ships in Kaohsiung were sampled. The results indicate that vessel traffic,
operator ability in an emergency, and physical and mental conditions of
operators and operator ability for communication are listed as higher priorities
of characteristics to be improved. The results can provide information for port
operators to improve the navigation safety of ships in ports.
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B FARANT TS B RAERE AR (R BRI - Sl B 2 DUERR ~ 55~ rh Bl Sl ket
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wﬁzﬁmmﬂﬁ i=12,.,m, j=12,..,n Q)

i=1

FHY W, B R W 2 5 AT S - S FTsRIBRIWSC (j=12,n) tE IS

B HIEWES =1 o 3K+ Q)RIGEEABEER W ES (A MR WO 5 R jii % » 8]
]

—313—



szt FER F=tAB HEHM RBATAFAA

B | IR RIS - ELHAREERIFTE CAs HRE B A sk BRI 2 (R R
= RIHARER AT « RAIGW TS (J=12.....0) HEF - BRI HE R (R SR Y
EEEIE -

M~ HREER
41 BEmHFKEBES

(—) ERESH

SR A B R R TR B B A AS RANFR 5 & T BB ) — R - RePEUR
23 EEH ZEHEERPIER 4.145  EREREUR - ASFriEGE 23 HEE R K@
(CAs) » B @I RS R B2 B T L I EEIRIFR 5 K - 5548 CAs ZHITL
HE PRI Ry : PT2 (5K ARYEZEREDT) ~ PT3 (5 7K ABRfRAEETS D) » VH3
(VTC 2 Bteyes 3GmENREZEN) » VP1 (VTC @A A5 [k NRIRFREIBAL ) B2 BT3 (17
BhESE ~ BERSERAHM R B BEERAT) 5 ANDAE SRR AR AR IHIZK G - AISEHIERR
M EEAIEGHIE CAs - KERIEEHHE "5 K ARUARES » ~ T VTC B fZheE ) B T VIC
AN BRIk 5 FF =i -

(2) mEES

SR BB T KRB M R R AAS RANER S & TWEE ) — PR - RePEUR
BB R AT IR UL B MIR B R - HER R I E Ry 3.518 » MAEREUR > %
TS = AT PR BEE B IS R b s » R - fE%5 3 CAs IRBSIiE
NXELVP3 (VIC A BRIIREREE) ~ VP4 (VIC A BE iR ZRAIIEETE D) ~ PT2 (517K A
HYEZEREST) ~ VH2 (VTC $2HER Mo fe s B RHBAEER) © Bl VP2 (VTC A BRI
HIARERESERES)) F - H CAs FUTRERIEGR 5 1Ll PA3 (PEEGE i T B /e
FRATEERR) ~ WCT (A5 FSERIIRDL) ~ WC4 (HER B A7 BT L ol FEr i 15
Dl) ~ WC3 (fiaE b/ IMREEE ~ H PSR e I RER A ) Bl BT4 (RN Bh&ssE - HERS
SHERAUEC S 1TED) 5 H CAs IRl R MR - 535 ANDAEZERE R RIS THIZEE
QI TVTC AN BRIIRES & 23l S8R R E AR - 1 " UERAGERDL ) R By
ARSI -

(2) NRERES

ASCERMFE . T MaERRE ) RERF IR REME (CAs) REE - " filE
REE | RFEIRFEE T EEA ) BT RERL ) R i SR A E B  BR S 2 T

—314—



A fl AL O AT 2 A BT

5

HREE , —MRTEL - ARERREIIRTTE CAs 23505 - PA3 (G ~ HEMITEED
ERRATRERR) ~ WCT (U EAL F S E R T0) ~ WC4 (REET B A BEEEY TE _E S R AR i 1
Bt) ~ WC3 (fisf b/ Vit e A AR PRI RE R fi) B PTS (517K A5 IWVESERR - ALY
ERTEE) ML EET R BAsmzE - QT HERGEIRG ) Wi sl
i Ry N R T » (R B RS TR BRI AR B T ESE R M (ECs) R A ZH N RIITGE/Y
TRBA ZEdh % B L R A BRI ECs - R MERSAYMAAMLT T4 2 MR nT B 12T

xS BEEFKBY (CAs) 2o HHER

T WRIE | T M | o | WEE
P | i | P | g | TBE (%) CHEEIEE %)
VHI | 3938 | 22 | 3611 | 10 | 9.408 | 3982 | 18
Vgﬁclj;%gﬁﬁ VH2 | 4173 | 9 | 3784 | 4 | 9247 | 3914 | 21 | 54011
VH3 | 4.247 3698 | 8 | 9.778 | 4.138 | 14
VPl | 4222 | 4 | 3722 | 7 | 9617 | 4070 | 17
VIC jgi | VP2 | 4185 3759 | 5 | 9378 | 3.969 | 19 6 (3.907)
WIBRES | ve3 | 4161 | 13 | 3858 | 1 | 8912 | 3772 | 23
VP4 | 4185 | 6 | 3.846 | 2 | 9016 | 3.816 | 22
PAL | 4136 | 17 | 3611 | 10 | 9.880 | 4.181 | 12
ﬁﬁ?@%’@ﬁﬁ PA2 | 4161 | 9 | 3599 | 12 | 9990 | 4228 | 11 | 2(4.642)
PA3 | 4.148 | 14 | 2858 | 22 | 13.033 | 5516 | 1
PTL | 4161 | 9 | 3537 | 16 | 10247 | 4337 | 8
PT2 | 4321 | 1 | 3833 | 3 | 9362 | 3962 | 20
glﬂgé\f% PT3 | 4284 | 2 | 3747 | 6 | 9.652 | 4085 | 15 | 4(4215)
PT4 | 4185 | 6 | 3.698 | 8 | 9.636 | 4.078 | 16
PTS | 3.988 | 21 | 3265 | 19 | 10905 | 4615 | 5
WCI | 4.050 | 20 | 2.858 | 22 | 12.725 | 538 | 2
gzeE| WC2 | 4148 | 14 | 3500 | 17 | 10370 | 4389 | 6 | (5060
RO | we3 | 4148 | 14 | 3.080 | 20 | 12.112 | 5.126 | 4
WC4 | 4124 | 18 | 2932 | 21 | 12650 | 5354 | 3
BTI | 4074 | 19 | 3586 | 13 | 9.833 | 4162 | 13
gy BT2 | 4161 | 10 | 358 | 13 | 10042 | 4250 | 10 34270
AR5 BT3 | 4198 | 5 | 3562 | 15 | 10235 | 4332 9
BT4 | 3.926 | 23 | 3389 | 18 | 10251 | 4338 | 7
P ~ | 4145 | — | 3518 | — | 10273 | 4348 | — | —(4352)

—315—




szt FER F=tAB HEHM RBATAFAA

4.2 BRIgE IR RIBERTED R

N ERERE /AT HREMERR ST (M) WUFEKIBTE (CAs) » AN 2 38 LE 75 K8
M AEIREE (EBR) FEERES - BERR S CPRERE I TRR - AGE—2
T E R - IGE ] B R RE R BRI - R R AT SR L v 1258 IR TEZEFF 1% (ECs)
Tk o AEERRFERIRAIZR 6 AR - R s M - 2l T ANmERRE | iR
CAs HUTHARESE GIMRVEERAKER 5 LG H =) - 18 LERE Ry P {E Bl Sk,
(1, 02) = (4.348%, 0.875%) ; BEIEHERH (relationships matrix) P12 1REK » A (1)
P O REEHE A AR » 5B BRI (1, 0%) = (0.059, 0.0367) 5 HIBE = HIIARES E 3L Fr ik
(ECs) > AIEH AR (2) FrEH  SELREEN (1, o) =(5.882%, 2.096%) » I IitAE
T - BT E i3 o=/ ECs » Hoas RANBIBCE SR - 3% 6 #Y ECs fJEFFRGR
HUR - fUEZCHEET (10.308%) Bi{ESE A BRVESTERGE ] (9.615%) RyixTsiBSediCEm
ECs » HRXRFEABRISLRDL (7.791%) BN BRYIEEAREST (7.527%) 55 » HER
ECs HIREE RELGL 7.000%L0F 5 B2k R EEHRETRIEARE (W% 6 Zx&—5IAT
) 0 A TR BRI ) SR T L SRR RIS (7.767%) » Bk THELK
nE o (6.990%) » DL ERER IRt RMEES R - (ERHIERT AN T4 & L BUk 2
% o

H- 5
ASLZWTFEAERBUR - =S 5 B e SCEAIRTVYIE ECs Ky © o sGEE S ~ 1F

A BMBRSERERES] ~ (ERA BN S ORI ESE N BIIRSERES T > SHAfIEIERSR -
ASCREER R 3 h 2 BRI HRAERE AT - bR 70T SR A - il Benydeed
o

(—) fEZBEH

LIS SRR FR P S AN i e R AR AU 2B AT B - AE R AN e REEE 20 A
LAGEROCHEURH - T HGERYEGERDL ) BT SRR ERY CAs M1 » AL
HJRRATT
L AR AL B AN © SR s LR A I A AL B AR HE LT A TR A - v s [k

FIE ~ Y RN AR STy - 75 2AE IUS SR R b HOE 2
RO 5 B Aoy FH L T 2 S S AT LA T © DRI AR o s A AR
R R EHFRURLEHE - BRI AR - R SeRERIPTBaR - rIBG IR A AR E
HIFERE A AR LRI 2GE - 2 BARAAR Al R -

—316—



=g

A Hl e

(%026'%) € (%0669) T (%L9L°0) 1 (%65T) t (A ZFHHHEY sOF
8 ST 4 6 9 1 S 4! L 4 € 4 LT 11 91 €1 01 SR RH sOA
000001 S10°9 | PLL'E | ¥69'F | L61'S | 129°9 | S0S0T | 060°L | 6€6'C | 9€1°9 | S19%6 | 16L°L | LTS'L | LTS | 888 | €95°€ | 9cvy | €€1°S | (%) ERIWJEHILH sOH
8¢y 9500 | 1100 | 1100 | 950°0 | £90°0 | €200 | 9500 | 1010 | S%0°0 | sc1°0 | 9v1°0 | 1170 | 110°0 | €200 | 900°0 | T10°0 | 150°0 v1Ld
ey 6¥0°0 | 0100 | 0100 | 650°0 | #%0°0 | €110 | 650°0 | 860°0 | 600 | 821°0 | 8%1°0 | €21°0 | 010°0 | 010°0 | 010°0 | 010°0 | 690°0 c1d S eH
(ocTy) e 0STt | 88000 | TI00 | $20°0 | $20°0 | 1400 | $60°0 | 0O | SLI'0 | €50°0 | 1110 | 280°0 | S01°0 | 900°0 | $€0°0 | $20°0 | $€0°0 | £b0°0 z1d I
9y 9500 | 1100 | 9000 | zz0'0 | 600 | 110 | 9500 | 8910 | 6£0°0 | 8210 | 8200 | T0T°0 | 820°0 | S+0°0 | 110°0 | 8200 | €£0°0 1Ld
vses LLOO | 8%0°0 | €500 | €90°0 | 8%0°0 | sT1'0 | €500 | 000 | 620°0 | S€1°0 | €90°0 | £90°0 | €400 | €50°0 | 8€0°0 | €50°0 | 8¥0°0 FOM
9zI'S 1800 | 0500 | 6900 | 180°0 | 200 | 680°0 | 0500 | 8000 | 6£0°0 | $80°0 | 2900 | 200 | 0500 | 1800 | +50°0 | 8500 | 850°0 €OM LI
(#90°9) 1 68€F 7500 | 090°0 | €200 | $S0°0 | 200 | $90°0 | £90°0 | 000 | €200 | €£0°0 | $90°0 | 090°0 | $50°0 | $90°0 | 090°0 | €200 | 090°0 oM X [HE
98¢'S 601°0 | 6000 | #90°0 | 60070 | #50°0 | 9€T°0 | 2800 | ¥S0°0 | 6000 | S¥1°0 | Sv0°0 | 9€0°0 | 810°0 | 160°0 | 9€0°0 | 160°0 | 600°0 IDM
SI9Y 2L00 | 9€0°0 | 1500 | 2200 | 280°0 | ¥¥1°0 | 2200 | 01070 | £90°0 | €210 | £90°0 | 801°0 | 010°0 | 1+0°0 | 010°0 | 0100 | 9€0°0 SLd
8L 8200 | ¥10°0 | #10°0 | 0L0°0 | 820°0 | 920°0 | Z€1'0 | €90°0 | 8T1°0 | 811°0 | #01°0 | SZ1°0 | #10°0 | £00°0 | #10°0 | +10°0 | €90°0 v1Ld i
O1TH) ¥ 80 0500 | 200 | 9€0°0 | €80°0 | €400 | 0600 | 6200 | 9€0°0 | 801°0 | 101°0 | €600 | 9200 | 6£0°0 | S20°0 | S20°0 | S20°0 | $90°0 ¢1d m\mzw Y&
96°€ §L0'0 | ££0'0 | €00 | 500 | 8500 | €800 | 600 | L€o0 [ oor0 | Liro | Litro | 2900 | sz00 | sz00 | 100 | 100 | Zv00 Tld
LEEY 180°0 | 0100 | sv0°0 | 9€0'0 | 9200 | s€T°0 | #50°0 | $00°0 | 2L00 | $80°0 | £90°0 [ 9L0°0 | Lzo0 | 6v0°0 | ov00 | ov00 | zL00 ILd
915°¢ 600 | ££0'0 | 1010 | 6000 | 2610 | vL1°0 | ¥90°0 | 6000 | 8100 | 0110 | 9%0°0 | €00 | 600°0 | €00 | €00 | $50°0 | 60070 A2 YL
(Th9D) T 8TTY 1200 | #%0°0 | #%0°0 | 1100 [ 0920 | ¥81°0 | 9200 | 110°0 | #40°0 | $90°0 | ++0°0 | $90°0 | 110°0 | ++0°0 | ++0°0 | 1200 | 110°0 vd Ew,mﬂmﬁm
1807 7600 | 6500 | 8200 | 8200 | 69T°0 | 8¥1°0 | ££0°0 | L00°0 | 820°0 | $€0°0 | 6v0°0 | €90°0 | 6+0°0 | £L0°0 | 820°0 | 6+0°0 | 120°0 1vd SHE
918°¢ 9¥0'0 | 9%0°0 | 9¥0°0 | SL0'0 | ££0°0 | 690°0 | 2600 | €200 | 2600 | $20°0 | T60°0 | 690°0 | €400 | 2900 | 9€0°0 | €100 | 290°0 rdA
TULE TH0'0 | 6500 | 6¥0°0 | £90°0 | 8TO'0 | $80°0 | ¥80°0 | ¥10°0 | 160°0 | 090°0 | LLOO | T80°0 | 6£0°0 | €50°0 | 9+0°0 | £50°0 | 180°0 €dA S LH
(L06'€) 9 696'€ 9500 | 1700 | 200 | £900 | €200 | €200 | 180°0 | z€00 | 180°0 | 1800 | 180°0 | 900 | €¥0°0 | 1900 | €v0°0 | 1900 | 900 A HY D1A
0L0'% 0700 | 8700 | $90°0 | 6500 | sv00 | 6200 | 6200 | £100 | €200 | 6500 | €200 | $90°0 | 6500 | $90°0 | zv0°0 | 900 | $90°0 IdA
(TR LV00 | $£0°0 | 190°0 | 990°0 | 120°0 | 990°0 | 990°0 | 910°0 | 9900 | 990°0 | +£0°0 | 1900 | $50°0 | 9900 | 690°0 | 9900 | 190°0 €HA AL
(110H) < v16°€ 6v0'0 | 2500 | 8900 | 9L00 | 2200 | Lso0 | $90°0 | 6100 | 9200 | 2900 | 1200 | 2900 | $90°0 | ¥s00 | LS00 | 8900 | 9L00 THA &MMUF>
86°€ W00 | $£0°0 | 090°0 | 8£0°0 | 810°0 | 9¥0°0 | €90°0 | £00'0 | 6600 | ¥£0°0 | 8200 | 090°0 | 950°0 | 200 | +£0°0 | 0900 | 0200 THA e
T i} m Wm _M_me Wﬁ me M_M % 5w g o (SVO)F|HE Rk S 521
vEm| o | O HIBlalyl B g|El g B LB B E B
b= w2 W BB s g gy ag | g | W || &
(e BRGEE B W B %) B 2 ) Sl s e Y B B | ]| b
gy oo | B\ U0 B e B R 8| )
sy | Bt sy E Y | Y | BO| @ | MW | | B W B | B | B
L 3H LI T B HEHE YK} EMER DLA (sOT) T L3 sl

EHHIAPPEY

93

—317—



szt FER F=tAB HEHM RBATAFAA

2. EERENTE AN D - SRE AR A AT T L e - I RTR R E PRI RE TR
FERESTLE NP G - PSS O EHGES 2 ~ 3 8 ANTR RS R AR - BRED /)
fiEE DA 18 R RSt BRI 10 J3 4 AEREE] - RN ER S [ 7K A B R A AR i AT e
AT o Rt > ASCREFE B ATTRIRBE B PR T BEE Bl — » ds ey -
AT A< e B AT BREAE AT LIRS E ZGE IEN -

(O ERABNRSEEEE

FHZR 6 ZRATRAFNEIRE T CUE H - LI BC 3 T 5 K ARIHRSS 5 B2 T fifngaaey
M o R T CAs 2B R BB > HARBUKT-E =5t 0.100 DLE (PT1 ERSL) » BEE
R ATE REEIE (1=0.059) o BEREREUR - IGRIEEA BNV SEREREDS) > /]
DI R = /K A B SE SR AR S Y 2 2 o B - — Mt LTRSS ESE T S » 5
KA BT R BUE e LRI B - S iResE e An il i sl sp e AR RS A S
Rt AR RS RE TS () S EEERE - HX - R 7 Ll i EfEimmn CAs
Hh > HErVUERSET CAs (REAAEFALRRIE (1=0.059) DLE - BERER AR -
TEZE N BIRSERGE ) - WA CAs LELEMERZEN - JREVE BN
Hfif T2 2= B e TR © SR DL ERER - AR DU M -

L ESE A SSEIRIRIIR « ASCEERRS 7K A R A SRR EIRIAIER - AR R &g
BRI BRI R R s PR MBI 25 - WA E D e ARG il — K S
I R Rg R B TFERG I - 5991 > FERr RSB0 1 E i B sUE A ey - B0
FEHS I A 20 A U A2 HH S DU SRS SRS - S5 2B AR R th a2 o -

2. gl EE AN BRYSNGERE ST | — RSB IR IERE ] - BR T A BRVESERE T JRIIR B B S
TEEESL - BE S IESERET T B RIS - HE AT M SO KR S 1 R AT
AR - WOIERARES A BRI NETEEEETT - AN E RS S IRTRR AR T 22 2R RIS AR AGE S
FE ] EIR R EHBANEEIE T - AN ESE R -

(2) ERABRF O

FHZR 6 ZBATRAEFRGRE T DU H - 1EIH EC 3T 5 K ARARES 5 ~ T ASEarIiRss o »
"VTC BfirILhRE J B2 T VTC ABRIIRES » FPUflEfin.s CAs s B B - LTl
FRECKEN =R 0.070 DLE > BEEATRFSPIME (1=0.059) - [RIELERE 25 RS 1 SEAHRRRY
AB - BEGIRA - e B VIC A& - M TR S 0RO - BRI T4
EEHEANSZEN - — RIS _LliE =R S TIF A — L RRR2 AL A
EHEHE - —M(EEIIN TIEA R - i B AR RS TIE LRSS - T A BRESTE
AT R BT S 2R kR - B EAERRRURET ERHER - AR RIS REss - 2
IGEES Y R E R — - [ERIEE VIC A& ~ 5K NBd i A B e s iy TR -
BRI Zha i TR A B A Ry Sy S F 1 B T F_ERIRESs - iSO TAE A BSPH

—318—



A Ha A B O AT R AT R

TR E R ASGHTE B CH AR 3 - B H CR e IR - REFIER RS OiIRT -
AILAEE AR PIRA RERHEIE A TAERETT 5 5351 » @B Hm ] B e Snvin Bt A B - 1
EREHEA R TSN ERITEL — -

() fER A BRYBEREN

FHE 6 ZBRPRAERFRECRT DUR H - BE3E EC 3T inSEanviess o » T 5 K AR J
"VTC &fishhe , B T VTC N BRIIRES o SFPUERSIHZ CAs I B - HATETR
BEE R EIE (1=0.059 ) [KELELE SEREBTFSEAHRII A & (5 KA fifi BBl VTC

AR) > Higmee T Einfes it i L 2th B R 8L -

LVTIC NER#E : VIC N BEERE DR SR (RS - (HR HARE S8 i e B & e
TEZEFRAYG 7R ~ HEHIEEROME ~ TOEM DU S - bR 7 — BT R EE T TR -
ST FEIE S A A A BN RE - — % VTC TE A SANZEE G Uik 3 HiE 2 mr iy &
IRF » e LRI o R B IR HGE R TRy - RIS fE R AN TS A L - AT
SOEMESEE RN E EkE - R B IEAES PR ANE a5 DK A8 BT A
R BIRENLERMA R BT - sl aEE it L Fieg L - VIC TIEARREHIE]
IR Uity 6 22 2 v DL Bl 5597 - (s A DA HET T - B 5 AR AH ey -
Ktk - VIC A BRUIEERET IR LENN5E

2. 57k A B B R ¢ A e AR RIS B SRR E AL B RS VR - 585 R AR B
ity » SR LIRS - TS 7 A B SERS B PR IR R T T - SERBEEE R 2
FSAEE A A TR b P ESE - EFRG KA R ~ =8~ BT B s
HIBC & A RETERK » BESRT 7K A S i Btk B A B LA T B SRt s T - (25 VKIEER
14 BRAUE © 5K NBMET TEMUESERF - (hHES B R ZIEHEAE - IR RIS 20
EEHEHEE - —iRIMS - Ry TRELEIGEH - 5K NSk - iR G #HRILaRNuE
WM TERSEIEET R - AURSEEAIE - HEMAER] ~ FERLEIRRIE - BB EREA RIS
5 [k AL A R R A B A S AR R EERES [7KR USRS AR - TERIRYSE
JARGEH © BERFATER S 7K A BiLfity B 05 L PRI A kP - UL I B2 (A AR AT REA e &
RIS RS (7K AR N A S BRGNS - EE AR RS EEAYE SN - HR - iRt
AIRERIER S [ZR A P A R P IR AT PR > DU T Ay M RE Ry £ B -
i T TR AE 5D B LA AR A BB - AN AT RE R AR L AR TR -

3. TIE AN BRIIRBREE - v TAE A B ENEAZ 2o ith e i e e S r B A S - BR
TR A BFEEESN RAFRIIRES REEE R TR B - 1411 IMO RESOLUTION (2003)
RUE S 7K A Bty 5 DUSM A SANFaAS B B 15 T 5 » Sk O e Bl G TES A
SR - 5 R AR DA R R R - SRS DU ST T/ A SRR T8
BT EEIH I HAR - SERAIRES N _E R R AVERIHE - A RERUS i RIVE(E » 12
AR TELSE - BERSUARZ & -

—319—



szt FER F=tAB HEHM RBATAFAA

-1 + =A
/\‘ﬁ'h:u af

— A RV EAER TER AR 5 - SR  EIFHHIAIREEL - B A HE TRV
g » SEERIFFEE LR AUERET D « HR - B E G R ERE TR BRIRIZRITE - K
ZARBEACRMIER A BE B RIZRIRET - 5 il S THI SN ERBE IR 32 © — A A
HECWITTING - HPTHERRY MRS T B v T SEE i RS IR B (2 - A
CISEEREIES - ER B REREREFHEE (QFD) » i LI THIMS R 7 K Rt 1268 2 ik
BAEERFETR K » WS DUHE H OGS i T2 2RYBER » 1 QFD R n] DR
I3 R HAHRWT % - (R R HE R E B e L9255 -

HR o b TN EGRE » AU DL s HERER TR S 2 B E R S ESE Rl
AGETTHR A EFETE - HFeRE R - IEEEN S - UM RO TR - &=
i TS IRABIRES o~ T VTC RYERAHLIRE ) BE T VTC A GWIARES & 5 BRE RS SR
BiaEEmE - "VIC ABRARE | 32 PRAm Ry = RS T - 10 T I HLER R
i HIEHOR NRERIRE I - et - B A RERBHAS SR AR - HUEASEES] - (FEAR
MR T ERERE T ~ YE3E A BV E ORI BV ESE A B ERE T F VY - 2 = s H i
EEUEEIIRB EER M M SIS - " A BRIRRE ) BT
LA I B IR VE SR VE R T DLIEAS SRR BB AR R 3 — 3 B o ARIK
BB T i EEAIRER - A - AIRTH SR A BRRERRET) - B2 m
PR SRS I i B B - DL EAS IR IR S IR ) - (R T E IR L BOREY
BB -

{Efd#ftz QFD BiEmti=rh » AR ERIIRSEER M (ECs) MEEZHBE T KB
(CAs) REEE - B2 (relationships matrix) EEAHEHAEFH (correlations matrix) = FiRE
1Y o FEA STV AR T4 21y QFD =k » #E1ZE350Y ECs #EER CIVE » WRFHE
FERE AR Y B B R « AHR AR 2 I ECs i LRI AHRI (R B P fE 1k » thigh 2 e R
AR THER ST - ¥am E—1{ld EC BLHE'E ECs RRVFERAMEfxs » Rllth EC Ay EE B M & th g
A o —MAEE S L ECs S LMRAHRIME R FIREFEERY » L@ ARG o F riE=nyse
ok BRSO RE AR - SRARIFE mT DA e A Bl A oAy A A S = -

Z2EXR

1. By~ B2 BEE - KARR - T Z2EEEAENIITLE00 o MEST - 58
143 5511 RE 944 » H 1-20 -

2. TREHE ~ RSEA ~ R - T 2Bk e R e T MIESET B 17
B 5L RE97 4 - H 4562 -

—320—



5

A fl AL O AT 2 A BT

BIrhsp ~ RS SRACEC TR BR TR T S e v o R ORISR Z
72, RUESET] - 55 13 %% 0 53 - K 95 4F > H 95-114 -
Darbra, R. M., Crawford, J. F. E., Haley, C. W., and Morrison, R. J., “Safety Culture and Hazard

Risk Perception of Australian and New Zealand Maritime Pilots”, Marine Policy, Vol. 31, 2007,
pp- 736-745.

JifEME » T RBUBEHEE R R PR L MBFET - FE3I B F 1L RE83 F 0 H
4547 -

M5 » 71998 AR ST R T I AT L - BUESET - 50 10% - 5 8 107
R 88 4F > H 30-41 -

Lu, C. S. and Tsai, C. L., “The Effects of Safety Climate on Vessel Accidents in Container
Shipping Context”, Accident Analysis & Prevention, Vol. 40, No. 2, 2008, pp. 594-601.

Cahit, 1., “Pilot, Ship and VTC”, International Marine Pilots’ Association, http:/www.
internationalpilots.org, 2007.

9. Hauser, J. R. and Clausing, D., “The House of Quality”, Harvard Business Review, Vol. 66, 1988,

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

pp- 66-73.

Gongalez, M. E, Mueller, R. D., and Mack, R. W., “An Alternative Approach in Service Quality:
An E-Banking Case Study”, The Quality Management Journal, Vol. 15, No. 1, 2008, pp. 41-58.

. Gongalez, M. E, Quesada, G., Picado, F., and Eckelman, C. A., “Customer Satisfaction Using

QFD an E-Banking Case”, Managing Service Quality, Vol. 14, No. 4, 2004, pp. 317-330.

Bottani, E. and Rizzi, A., “Strategic Management of Logistics Service: A Fuzzy QFD Approach”,
International Journal of Production Economics, Vol. 103, 2006, pp. 585-599.

Bosch, V. G. and Enriquez, F. T., “TQM and QFD: Exploiting a Customer Complaint
Management System”, International Journal of Quality and Reliability Management, Vol. 22, No.
1, 2005, pp. 30-37.

Liang, G. S., Chou, T. Y., and Kan, S. F., “Applying Fuzzy Quality Function Development to
Identify Service Management Requirements for an Ocean Freight Forwarders”, The Quality
Management, Vol. 17, No. 5, 2006, pp. 539-554.

Wang, R. T., “Improving Service Quality Using Quality Function Deployment-The Air Cargo
Sector of China Airlines”, Journal of Air Transport Management, Vol. 13, 2007, pp. 221-228.

Bevilacqua, M., Ciarapica, F. E., and Giacchetta, G., “A Fuzzy-QFD Approach to Supplier
Selection”, Journal of Purchasing & Supply Management, Vol. 12, 2006, pp. 14-27.

Carnevalli, J. A. and Miguel, P. C., “Review, Analysis and Classification of the Literature on
QFD: Types of Research, Difficulties and Benefits”, International Journal of Production
Economics, Vol. 114, 2008, pp. 737-754.

San, M., “Function Deployment (IQFD) for Discrete Assembly Environment”, Computers &
Industrial Engineering, Vol. 45, 2003, pp. 269-283.

Yan, W. Y., Khoo, L. P., and Chen, C. H., “A QFD-Enabled Product Conceptualization
Approach via Design Knowledge Hierarchy and RCE Neural Network”, Knowledge-Based

—321—



EastEEF F=t+AE F=H REATAFLA

Systems, Vol. 18, No. 6, 2003, pp. 279-293.

20. Franceschini, F. and Rossetto, S., “Quality Function Deployment: How to Improve Its Use”,
Total Quality Management, Vol. 9, No. 6, 1998, pp. 491-555.

21. Cristiano, J. J., Liker, J. K., and White, C. C., “Key Factors in the Successful Application of
Quality Function Deployment (QFD)”, IEEE Transactions on Engineering Management, Vol. 438,
No. 1, 2001, pp. 81-95.

—322—





