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M3 1o E LR o i

(2) o f (o-cut) :of f M0 B & @3 S Pl &9 2 (1991) » = &40

BHT ol § Lo

T =[(m-Da+lu-(u-ma] , 0<a<1 )

B TR M B AR Lo o T #¢ 3 eord BB R & GEdoRld) -

m
f’u

Bl = b ihikT 22 ot &

(3) WMEE @ ixdj= & Hok el > Zadeh(1965)# ) H #%E & 32 ( Extension

principle)> Trd B = & KT EFAHKEY c 25 B = i%ﬁ#‘ﬁiﬂ#h, m,
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Ut) FoT, =(l, Mo, U)gri (FE E pF > B N BB E 7 £ 77 407

T,OT,= (li+lo, m+mz, ui+uy) (5)
T, ®T, ~(l1l2, mimg, usuz) (6)
(A, 2,2)® (I, my, up)=(Al,, im,, Au,) 150, AeR )

4, FEHBELE 1T 5@t A 4] Csutora and Buckley(2001)#+

# 150 Lambda-Max = 2 > 3R A aa iR e BB L B o 3 8
7‘5%&\?" :

(1) £ o=lo 1% a B B RWY ki 4 fod B aEet A =[a,] -1

F1* AHP - g2 2 5% K50 B LR

@ * a=0 ?“aﬁﬁiw”kc}w*EmT‘Eﬂﬁ%@ﬂzhﬁm *

W = |w | i=1,2,...,n ©)
W = wk | i=1,2,...,n (10)

() FmE T EPEL E L - ol BRI Gk

S _mln{v\fm |1<|<n} (11)

Wk
Sh _max{ wL<i<n (12)
wi

u
(4) REAFEGEE > 2355 BERHES A G2 T G e EL(W)
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Wlk*=[wi:<*} » # ¢ W =SMWK i=1,2,...,n (13)
vm?::DNi*}, He WK =skwk i=1,2,....n (14)

(5) HEWST ~ Wy ~ W, o 7 @8 K g & | #2081 B R HEG PCR

BEEW = (W Wk, wh) =12, (15)

(6) 17 T3odc= 2 B4 K i 3 A H A FEHS HREE ©

\ﬁ:%{~@WF@m@ﬂ0 (16)
W, DB E K= R 9% i B e SlohiEd @
W 8 k=i & R 9% 0 B s i e @

5. fRfich it @ RO B i S P R OB RO B3I E 22 3 S
e e o F * ent 2 2 45 1 iR £ 02 (Distance Measurement) ~ ¢ i
# (Center Value Method) -~ £ v ;2 (Center of gravity method) % - Klir and
Yuan(1995)4p M EEHLRI R 2 A B e K B ERBPE S G o PR E oG a Y <
B oM AFIHOREGRE HRY Y o 2 i BERRIE T REOR
t(2000) o Fpt > AFFF TIRIEHPIE Z REEPEL 2 FHEP I E o B

v

A5 BT, =(L my ur) foT, =(l, Mg, ) A B 5 = & ol B RS Wk Bk

R pedg d(T,,T,) 58 & 5 4 (Chen, 2000) :

= = 1
d(Tl,TZ):\/é[(|1—|2)2+(m1—m2)2+(u1—u2)2] (17)
FHHE - R T RAH R 2 e

R. = (18)

ST FHk AR E s 2 d FHPET T 2 Fajedp (T
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d =1 S AR HT BT 2 B agedps 00 » T BT 513257
o Ft o 1% S (18) 0 T R T R T, =(l, mi, )RR o E 3R A
BhoEEeET =(1, 1, 1) e L= T =0,0,0) pIT, & T 2§k
Bd T 8T B2 pERd R TR HoR R T 41 2(19)2 (1) 8

Fedi o d Y (21)F 5'fr0<RT <1o

d; =3[0, -0F +(m ~0F + (s, ~0F ] 09)
i = (201 P +om¥ - 0u ] @)
Rﬁ:dftd* )

6. EHZG IR GI L EAHFE T REEFIET - BeFiEe 0 28
i‘RWi BERIES }T’g’]‘#m | TEER R 2 %EE"RW o F|pt v JEI R LA B A

B2 LRy ¥ d Ry xRy @ o vt 3 {7 Rt = k2 fgd > #

SRRERAF B

B REAS
AEEP AT UREBE R - ATELH? (T HAELH s A) S R
B FHERFTAARELEE LB P F O REAIR BTG 2 B2 E
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B FE S A R 1T S G FAHP 2 R s iR E % 0 4
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CR= 0.021077 | 0.033003 | 0.017116 | 0.076432 | 0.009347
piRsaE A 4 424 Amax 5 5.163413 | 5.255414 | 5.370794 | 5.199788
Cl= 0 0.040853 | 0.063854 | 0.092699 | 0.049947
CR= 0 0.036476 | 0.057012 | 0.082767 | 0.044595
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Selecting Transportation Modes between the
Apron and Yard in A Container Terminal

Shih-Liang Chao Wen-Bang Chao

ABSTRACT

Moving containers between the apron and yard is an important job for terminal
operators as it is a part of the shipside operation, which is the critical performance
index of a terminal. Practically, there are many transportation modes could be used to
move containers between the apron and yard. Decision makers must make trade-offs
among suitable alternatives. In this study, a structure was hierarchically constructed to
analyze the transportation mode selecting problem and the Fuzzy Analytic Hierarchy
Process (Fuzzy AHP) was applied to calculate the relative weights. A newly-build
terminal in the port of Kaohsiung was empirically studied. The result reveals that the
combination of trailer and transfer cranes was the preferred alternative.

Keywords: Multi-Criteria Decision Making, Fuzzy AHP, Container terminal
management, Liner shipping
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B FEIIRIRGE AP OLAR T R e &
BAPRIF ARG B2 (T EaF B B | B R 2 o TP AT
T PR it #ﬁﬁﬂﬁ? PR REAFFT oA LT

SN AN E R R B M MBS FIIRIRE . AT
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i3
RPSEIRAEE > Tdgd dz 2P PH ORI M AREE P EER
IRERE LA 2 enl LA W B [ 38 ¥ | (Integrated Express Service) » 12
R R - AR L __lLL,%)fnp Ao - BEMEHANLE LRSS LT

P L REXEZ PR e <3 IELRLLBERFERFEL 2 - [
& % ?f EiLiE T RapRgr > Flp R E R Tl ) > # 2 ## (door to door)
7 3 BE R F e hiE s ph R R FEdp e B AR TF
¥ A2 5 ¢ 37 H (Order) ~ B~ i (Pickup) ~ 4 #f(Sort) ~ if B (Clearance) ~ & &
(Transport) ~ % i+ (Delivery) % 4z #c(Collection) -

B IR I AP %@ﬂi%]—%?ﬂiriiﬁ A e 3@ g (T 0 02-24622192 # 7016 0 E-mail:
jrlin@mail. ntou. edu. tw)

R AR E L FE ]"*’ s A F dal k(R 02-24622192 #7022 > E-mail:
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Definite Delivery » TDD)PRF% » - S pyf d F ¥ > MEEPRFF L 5 F R
+ (StartDay Express » P~ [ P -k 9 Bwixid ) 2 & % & (MidDay
Express » B~itfpp @ = 1285 ix:E) » {HEL 2 g EEFF - I3
p— % ¥ aPRi% o (DHL % =k : http://www.dhl.com.tw) e

2. FedEx (£ B B2RE-38) 1 p 2003 & 7 7 21 pAz > -+ St R 2 prifias
I - g TR0 TiRmEmE o, R | R FIRIH(FedEx ek
http://www.fedex.com/tw/services/) °

3.UPS(E 7 Brvid) : i 2R F LA PEIRIE » F P T 5 530 % 2 i iRt
FEFEPEL 830 wEEp o s E RES P 1030w FFEEERA
Lt B FEERNT] RE DR EIRE - (UPS 2

http://www.ups.com) °
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ﬁ¢4$%%@’ﬁ¢@#ﬁﬁ%ﬁﬁﬁaﬁaﬂ%Pm%W’f %IP
PrRBIEISR AP ERR - RERR ) AR @R 0 R RSP T
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Bh o REE ARG KRBT AR I FRAG B > T RE PR EIE
REE 2 RP T BFPERRA; BT i 3 > B EITFIRBT T - 18 £ BRI

F
B4
LN BT 0 - v R E LRI T R TA L R AR S N8R
Fﬁ@ﬁﬁ%i%%}%i7;ﬁ%J%+ﬁﬁ*ﬁﬁ Fow A R A R
ERTRBAFIHN KT ST SHEHABRET ) S S F BT R
FRfELE M AT B BHBE AR 2w o

tzgaﬂéf’%myﬂ T i
i o

;F,
]
Boit @i 25t R @% BLA o BRI S T A

ﬁ\‘ \e;’gleg«;gg

ST SHEI LRV iﬁﬂf?izftimQ Fetng 5o BETR RS E
EERNEIP LS & (BN P 2 S KR F 0 1999) ~ L2 R BT
MWHEE F > HIF R PRI SCRG] T M g SMIRE(199)4F 3t &
ERGI AT oA P EY B EAREBFBRLEDD N Rer L TS
A e F(2002) 4 T R-YEE 2 AF EADUPE T BT ARG B AR R EA
BEE Y ES A2 AW EERET o ARGk idnd poF R T2 RS 0 2T
BV PER N A B LR BN T o JoR i TR IE R o T
RIEE-i R F 2 BRG] S48 R P

*z (747 & B F° 48(Traveling Salesman Problem, TSP) % 2 & & if it P 42 ° ¥
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PEEEE L KR

zeni 2 B 4% (Bellmore and Nemhauser, 1968) » TSP ¢ % #_d Hassler
Whitney »* 1934 & f ¥ $h#748 « & ch— BF73 € ¢ 3 31 (Flood, 1956) o & 5
IR = ﬁ’—‘*ﬁ.]‘\ﬁ’ir’ TSP m?ﬁ % % Dantzig, Fulkerson % Johnson(1954) > ** 1954 &
I RPRL] S 2 K249 BE S G A LR A SR A D L A A
TEBAGE o e fRiripy FEE 0 ¢ P 5 NP-hard B 42 (Karp, 1972) >
R AR SR FRB AR N KRR -

Laporte(1992)#- TSP enffi = 2 ¥ % & 5 £~ ;# (Exact Algorithm)¥£ 1T i
f#;% (Approximation Algorithm ) # fLfz3# ;¢ f#:% (Heuristic Algorithm) » i % Af
) B X oy ﬁrz PAeT L FEr RV U R iR ¢ 450 5 52 (Enumerative
Approach) ~ & 4= % /2 (Branch and Bound Method) ~ # j& 2L 4] ;% (Dynamic
Programming) ¥ - e % ¥ i* 35 & BRI 4 > H fxﬁ’%’ﬁf?ﬁ?#  EARE R S R
J2a AN ESERUNPINCIR S e s BT SR i 4 SR IR S TR S R e R gy Ea
Bodin et al. (1983) #- TSP i# svergagf 58 = 2 f2 47 2 T]%‘;ETF AT Z i fpaE
#i2 (Tour Construction) ~ i# % #< & % (Tour Improvement)% %% & ;% (Composite

Algorithm) °

PN &4 TSP et WA= 5 2 2 fos dp§ 50 0 3 TSP 08 v §

FH AR S PF T FEREZ R p 1993 FA2 > FE AAPMATE PR

BACEFRFN D ZRY ZFAFEFAE =2 0 (EREL 24812 01999) ¢

R E 2 APAEH1996) 7] * A % 2 (TA) /3 TSP RIS 6IAL » £ 47 0 8 a2

Bt R IR @ e de A Eog SR o R 5 ~(2000) H T A AEY A

F]i% & ;2 | (Hybrid Self Learning Genetic Algorithm > HLGA) & * ** TSP % »
R HLGA ic 53 45 ' AL B B 2 7 0 e acenf

Gendreau et al.(1996):}ﬁ NEBELBIHARY 28 R TSP ¥ € %123
AN Ar R BRI B R A S $HL(Symmetric)/ ZEHH LR e R B AUECP
SE RS HE - BARE S RA(m)TSP; 4 g PR U7 L ik < @ A2 L
(Duration Constraints)TSP £ pF ¢ *24](Time Windows)TSP ; & P &8 7 F %
A= k% & & (Maximum Length) TSP £2 & -] & & (Minimum Cost)TSPe ¥ ¢t & 5
RAEE T R AR M T4 2 s 740 & B R 48 (Probabilistic TSP,
PTSP) +  ** &4 5 %" PTSP fovd » v o — WATF WA § 4o o
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b.¥ T RBLA O~ 10 3 TARIRIEPENIT AR
B2 PTSP 4t R Bl(Jaillet, 1985)

PTSP £ Jaillet ** 1985 & #% ) - Jaillet(1985)45 #1 PTSP 5 4 fi— 742 n
GELEEPRAERIEY > B L ERT - T RARIRI o AP - 0
FOLMEEATF S BEn e AR MR B F R k & 8L (0<=k<=n) F & ARIRIZPF >
ik RGBT AP R T AIRIANT FBL R BRI AIRIENT R
B ko] TR RAER S A o ff H o 4 B4eR 2 97 o 2§ PTSP 2
> F4p% % > H P Bertsimas et al. (1990)% Powell et al.(1995)® £f 532 4p i 72
T TAHIRSE S TR~ 2 P REAE SRR R ~ 531 ) Gendreau et a1(1996),i*
FE g F ATz PTSP Ap WA= B354 > Tt gl 2 o R332 2 475
Laporte et al. (1994)3# ! L-Shaped = ;* i & Ff% 50 B & gL+ ¢ PTSP » %
Bianchi et al.(2002))2 5g % ;S sR A dp 72 KfE o P & PTSP o A= 1 5 5l
% B (2005) M F L SN B E R LT g B Hp Y sk (T PE R K2 PTSP o
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ik R RHR ARG R o PERE A FARIRIE NG KB kB JRIEG F Rk AR
oo i B VY kAR A D R AR pE R U] (FRARA pr) 2

g otz B REdy i 0 AP 44 @i PTSP en#ic ¥ 2R 3] #0 5% (Laporte,
Louveaux, and Mercure) % Dantzig et al.(1954)2. TSP # & R F1H50 - &0t &
AL P ST E A G R RIS (72T AL 5 PTSP-DC)4rT

Min  Pr{T (x,7)>Dj ()
Subject to
iMZIGZL ......... , ) ()
ixij =1 (=1, e, , 1) 3)
gx”sﬁkl (ScV,2<[8|<n-2) (4)
Xyeloll =l n,i%) (5)

#9 B G=(V,E C1) > V 5 #Bh(node)ind & (V={vi,....va}) * E & &2
(arc)f & (E={(vivi)} ) @ C= [eg] 3- Famd L 4d §gif|ag j o
AR T 33 REE 0 r=(r;) 5 Bernouilli iRz v £ 0 ¥ =1 BF
ZomaBhy, FRAESE (BFEL p) Xy AKFE F X 1 A7
¥ LK i A2 (priori tour) ® * & A(v,v; ) F 2R X =0 X=(X--) *EA
3t e Az (priori tour); T (X,7) 5 & § RERT A kg F LA A D 3
- E 0 R R R L .

PN (D)A T B ke pr A I e g ) (SRARA ) 28
5 FIRQ)FIS) 5 - R fE TSP 2 L3¢ o "8 (2)2 3)" W4+ - & B
RALEE- % N @B LA e TR A (5) D - AR

B RfE

d gt R RE Y NP-hard B 42 > %]t 2 #7 3 5 * 3 F1F B % (Genetic
Algorithms) Ff2 o L Fig B2 2 P20 % p Ren- g2 > LERER
el P ARWPRALABEY THRAE G Hd e, hp RiFiE
i B ¥_Holland ** 1960 # & = 4 & ’wﬂ%*%ﬁ\#&ﬂ”ﬁ4#“
## # (Reproduction) ~ % fie(Crossover) ~ 2 % % (Mutation) & # 37— i 1§ it i
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GAs 7 B> BRFEZ > v EF TEHFDN G > N ARFERHEELR
PARRIBPETHOR > F G L S B g SRz B P B %A & f#(Local
optimum)Hfafd » - H §P > 3 & % f2(Global optimum)ia iT o 4p > & 5Li% B
% 0 GAs 1 & (i gk o it 4018 (Goldberg 2 Reevs) -

l. GAs e & » 1 B 4 S8l S SHE LBz g + o @ 2L likcA L 7
MR RfEREE o 2 X SR § g o

2. GAs Y o R FHERE el BEh m 2B 5 anH PR > T H 7
BEEF2EERGR PRELE > hINR L 15 -
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=0 otherwise
ﬁ%ﬁﬁ%Tﬂn)i%ﬁ&WWMMﬂ’%ﬁﬁ%ﬁmiﬁﬁ%ﬁi%
Foka i AT BEELAR T(xr)2 888 AT FHH T(x7)2 A
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M- (0,]) D EF AT A M AR E R T Ak
AT AR K TR L RAY T EGBE R i E
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R R AATE L ATE S MTE A AR T MTE 9 MR 60 BTE 3
LR i SUNEERENCEE LY SR

. A2 A 4:# 4 (Initial population) : 4~ 45348 Thdy ¥ - S % ¢ WEH > &
F R AR AR A A A AR N A A - S A A 0 ¥ - AR A
#?Fvaﬁi%'ﬁﬁa@/?%} NARR A A A o T s ’3‘ g ¢ RSP TR AT e
HA B P > 1945 Grefenststte (1986)© Feo dp e o FEYHE g
B2 Ffirg LB W§”°*P21W%%%&U%%*$éi’éﬁi
AR R B RRS T AP TSP B H iR 5 - B o defE o
ERLH LAY h% - EL S B NP > PIAR KRR )

v B 20~50 R o

. & A& ¥k (Fitness function) ! 2 FIjw ¥ j% 2 Proo Al el if X

LA T ARG 2 zﬁi@lﬁ_ﬁh%ﬁs PP RW I EART fw‘Lg G
SREATIFEENRY AL A Pk LR R ARV EF R
BB P RSl A A PR AT - A E P BN kL i RA Sk
EEEEIET St R RS SR LR NS SR P
e fechis| st F FR 0 S fieenib e kid & KB b e ch e PTSP-DC G
B R B PRELANOE [ 2SI E TP AP B RA
TR LM ERAIEKEETE D DERY B P RS kE R
Aod A2 PR cE c HARZAPHT P R EMY L RPIEML L E o

. % (Reproduction):4f WiE X 42 L+ g 2R ¢ T x4 5 ohiwh
n BEREHEY BFORI M RAFUERFTERFELDE R v e e
Bz @S2y ad - Kf P NSRRI NERS S A7
T % ¥4 ;% iE # (Roulette wheel selection) » H 4! 5 # (2 ¢ & - 24 ¢ RAHLE
AR S SR A B R R S e v
B R S HcE < 2R d WAE Y IR -

. 2 fie (Crossover) : 2 flreeniff23 & L4t 4 4 47 A Fen $feh- fi
Flod Ben? VR RFRUOL I S S el FTEELRBOER
EAFIZ A AL AT S A i A Y LB e p Ry
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g R A ehie & R RE2 R fie K% F 8 B R fiz(Order Crossover > OX) ~ #% > 4p ¥F
% fie(Partial Mapped Crossover » PMX) ~ 1% % % fiei& & 3 (r-OPT Crossover) & ;
AT R e vE SN APE R LE > B AR ARACT IR R R
EEY RS LA TFIREERZ RS 0 T bR

P176,543,12 01 5372614

P2 51,726,34 02 7154362

BRI R T A TIPS {574 {42} 3 4% {3,617 4% o

6. 2% (Mutation): R ¥ &5 7 WL /g HEA2Y T~ HINE R vEERE
FLFGH VAR A MR RAPR A A P R B AR > IS
PRI FE 2 FF > 8- H T2 dfE HFEHH L - 28 F
(Mutation rate) 737 41] » — TREPARR? CAFRREIAM I P A
- e ’ﬁt%fﬂiﬁﬁ%n‘iﬁiﬁgéi“éﬁt%ﬂ SERBE-BPI - HRAI N
A B ERBFMERT HERS NG PR RS
(Last-well-be-First ) % ¥ # % %% (Swap mutation) - A& 7 & * 7 & R ¥
Z o BEARACT AR EP S BREY LR BREG AL DT
I Ao

7. ¥ it i% i+ (Termination criteria) : 2+ d 45 % ~ 2 fie ’}E%ﬁﬂﬁﬁ#vﬁﬁsﬁ i
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Route Design of International Express Couriers

Jenn-Rong Lin Kuo-Chung Shang Chiu-Kan Kuo

ABSTRACT

For the international express service industry, it is very important to deliver
goods or provide services efficiently. The efficiency of pick-up service is mainly
influenced by the courier route design. The presence of uncertain customer demands
creates the need to design a priori tour instead of finding an optimal tour everyday.
We formulate and analyze a probabilistic traveling salesman problem (PTSP) with
route length restrictions. The classical PTSP is defined as a problem of finding a prior
tour of expected minimum length, with the strategy of visiting a random set of
customers in the same order as they appear in the prior tour. Instead of finding a
prior tour of expected minimum length as the classical PTSP does, we wish to find a
prior tour of minimum probability of that the route length exceeds a given threshold.
An evolution heuristic solution method is developed to find a near-optimal solution.
The approximation of objective function is estimated by means of Monte Carlo
sampling. In test problems for which exact solutions created by enumeration are
available, the heuristic solution produces good solutions. The computation procedure
appears to hold substantial promise for effective solution of practical applications.

Keywords: International express service, Probabilistic traveling salesman problem,

Route duration restrictions; Genetic Algorithms; simulation
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W1 E R 64 46.4
B 7O 28 20.0
]I AR < (%) 108 77.1
FA 3 el b 4 2.9
5 & P 60 42.9
6~10 & 50 35.7
B P RIRE T 11~15 & 17 12.1
16~20 & 11 7.9
20 & 12} 2 1.4
¥ 8 5.7
1 %~2 = 76 54.3
RS I S fory
3 %~5 = 39 27.9
LRSS S
6 = ~10 = 13 9.3
10 = 12 ¢ 4 2.9
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The Effects of Safety Climate on Safety
Performance in International Logistics Center

Hwiao-Wen Lin Kuo-Chung Shang Chin-Shan Lu

ABSTRACT

This study empirically examined the effects of safety climate on international
logistics center employees’ perceptions of safety performance in Taiwan using the
regression technique. Factor analysis and a series of validity and reliability tests were
conducted, which resulted in the identification of five critical safety climate
dimensions, namely, supervisor safety behavior management, safety training
programs, co-workers’ safety behavior, safety management, and safety attitude. There
was a negative significant relationship between co-workers’ safety behavior
dimension and safety performance. Results suggest that international logistics center’
management can enhance and refine these firms’ safety climate by focusing especially
on co-workers’ safety behavior, thereby reducing injuries and accidents.
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>w- BE &4 d (Diaz and Cabrera, 1997) - % 2§ ﬁ%%&{ r

Rl¢s i riniomidfe > 3B 822 2975 (Zohar, 1980: 96) -

FrF e LT BAHIFERRL > Eafs it ) (Neal et al., 2000:

100)"&’2,‘?8?’{‘—%‘#ﬁ‘ﬁ&uri‘}_;ﬁﬁiJéﬁ? g 22it A BEG sk

‘mv

e—drmz ol & it R T 2>5 i, ket (Neal and Griffin,
2002): ® M=% (perceptions) ¥ % > 7 iz - & & (attitudes) &
A 2 it en- 306 (Guldenmund, 2000: 229) o gt eb > T @ AL F AT 5 2 it b gy
PR L et A F R g RIRE Y B VAT et & (Hlavold, 2000
81) e 247 3 BB AR FH Y S TEL R et (v H T o 0 2
P TR A T AR 2 F B AR LA
BARFLEFTE LB IS - Renx 2§ EFF 0 bd WELPORTRSE A
73k F g 3 A Pﬁmﬁ‘&] 2 it 2 & ¥4 (Coxand Flin, 1998; Glendon and
Litherland, 2001; Guldenmund, 2000, Merritt and Helmreich, 1998) » i
Hodale s TR FILAE F e t S ERG oA G F 2 ki &(Flin,
et al., 2000; Guldenmund, 2000; Zohar, 2002) - + i& =43 F #>°% 2 § i
G T - L E %% & (Flin et al., 2000; Coyle et al., 1995; Neal
and Griffin, 2002; Mearns et al., 2003) o 4 Zohar (1980) 4*%fm ¢ 7|1
%@%ﬁw%uﬁixiﬁﬁzp*’@%ﬂﬁﬁfw EP N 8 BE 2 F FHEG
IS SR TR VIR L Y TS SN RSP E R T N
ErR MR B R (EHTE 2k cE AR 2B D FLHALE S
G 24 24 f g2 = - Cohen and Cleveland (1983) i # 5K sk
HALX>FEFL Y A& T F o @ Flin et al. (2000) and Marsh et al.
(1995) “H 7T ¥ » Rk igthag;z - Hayes et al. (1998) #=% R 1 % 2>
ﬁ%ﬁﬁﬂz@ﬂ%éﬁlﬁsi~ki¢£~»%si~§gsiﬁﬂaii
PN AR ERAER S J S E 2 PR S A el 2
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(2007) 448w o j(];%z] P ES)ERA R KM A FEE E 2 4
"‘"*5”?*?74:%%“7‘ #J‘%‘IEJ_’%E_  RAPRERT B

Buoo Jp S (2007) RIS 2P ZPRA AR RFEFH L 2F F 0 SEET X D
FiEe ?‘“ﬁ%ﬁ%ﬁ%%ﬂ@ﬂﬁﬁﬁ“i%%ﬁiﬁig\%%%@Q
g o~ RR TS ~ T BEE D 4 (2003) RIS F 2B R TS
FEMEEARNEBRRBRBE2F B S EE A 2F BT 2ER . B
HERERSR L E S

*mﬁ-

P A e fid

m
W

SR
GrER AT Fa T o VAV LBPRO FIS Ry S £ ¥ LRGP
oo Frn- TV R A 2% Ee g% 2 (outcome-based performance) £ {7 :

%% ch%% 5z (behaviour-based performance) (Haytko, 1994) o % % ¥ 0
PR AR AR O RFEN R M R AR P2 R e
BEFLZ ARE 4o L G Flp ¥ AR F F $3=(Haytko, 1994; Spriggs,
1994) « k@ > (7 5 Ew P T - A o3 3 (Roger et al., 1996;
Stank and Lackey, 1997) > Fl& > & FHa 5 e sircfird b - % 3 fLiR &
*;;:}F] &g i &3 (Haytko, 1994)

A RIR AN AT 2 T A GHS (RN AN GRS v )
¥ »c (Dalton et al., 1980; Chow et al., 1994; Maltz, A. and Maltz, E.,
1998) « AN 22é § RASFPAFRI s A AP 0 25 ) AN et e
BARaRTR R p AR H RS 2R o s dg R A
Papth- REE S FWEN > R EH LR A MR o A H A gl T

e J:pr EiFER fé?‘—?fl%‘«{ DEFDRT - MAFLEITAAEFREEL
FooR R eng HEL

,Tf»—%iéﬁiémﬁﬂi"’i T% > E - BAFE DT BT 2k
PIEF AL NG T EFTH (A4 2%) X¥F L (Glendon and Mckenna,

1995) >iefrg Nemg@ B2 43~ FRBE T/~ BB LR "G R &R 3
(Glendon and Litherland, 2001: 161) - #* ¢t » Arezes and Miguel (2003:22)
FDBEFFEL 200y TRERHEFDFE T TRPIEL 2SR R
[y AR e A S Bl N R = vt 1 R A R L B
PaplE RGP G TR R TG F BB A PRk F (Neal et al. 2000;
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Lu and Shang, 2005) » ## 3 #-riae i p & (0 dp ) K s 2 & 0% 2

FEATD AT S GBT X DF G EL e BT 2kt b

B s ? o 4o Smith et al. (1978)3%5 7 % 241 &% 2
KE € & A 2 g b & Guastello and Guastello (1988) ¢ Harrell (1990)
Pl F R I8 Pehl (P X 2PPRERG 1 IFE Al 1 e g*ﬁ i

Ceng b 2 kg Tomas et al. (1992)325 1 (T K hE & ~ FF 5 b >

iﬁé‘ﬁ%iﬁﬁiiﬁiiﬁﬁéiﬁowﬁhﬁaL(M%)ﬂ%uﬁm
Z 2R X DKEE X DAVRY € EREM DT HF A 5 - Hayes et al.
(1998) # A EX 22 FRL 2FHEALFRLERL A b FL 20 E2
2R 1% 2755 B o Luand Shang (2005) & _p g (T4 4 Rk & &
S ESY L R LY DERSIE EIES 5 LR R e
sz 5 Varonen and Mattila (2000) &% 7 = 2% 7 #il & % 2§ FRIApH
€ A4 s b E 4 % 5 Siu et al. (2004) % SEM KIERE B FF o
RS B 2 E AT M A S F R 2EREHEG T Lo DM G
% o Huang et al. (2007) #F 7 % > 4 &

‘T;u;pxd,’»mrﬁ,_‘%i%,;ﬁ ¢
B AT chigar

1: ;I?%?Fﬁ]‘% /n‘ll»m& _%SF ll%g @51§23§5$£§§$i0
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1) F L4452 Jwtaidz»ﬂifbmh R RS S Ty TS
LRGN e X2 RRRH Y F R A2 m R DR
&ii%@ﬁﬁiﬁﬁﬁ%iﬂ’uﬁﬁWm#mﬂ~w4&ig@yggxi

ke s A o

52



A¥
4~
)
S

v

M1 AFfIEL B R

S FIRAELBFTRIARE o

R L SRS R Y S N AR SRS
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RRAMRL WML R e A AT

—t

T 2F

AR RSB Y CIHCGE A F T ER P INE 2R B AL 2
BRER T EAAMES RKFEX 2503 c Bd e 2Ly 0 7
ITRIFEEERAEEA N AEEFR I TR 2R BFEY DR
hogAr TR 1AL H T P R L R 2R R g

F X 2RERMERIHI TR 2R B2EEL AR .
%

%5iiﬁ?iﬁmﬁr@%&£?<ﬂf%iiiéﬂifﬁékaﬁhﬂfM?,

2001)°7¥%‘5 H=z i%*ﬁ:m;f—n;_ﬁ’@j—g_ » VO o ik "?ﬂ‘i _B_?LQ > HEIL IR
A

1

N F\:B é—éﬁ’ ’%%;)_L
AR B2 S BREE RS AR SR 2 R
CRUE N S E R RS R S e e
AETAEHRYREAARKETREE FRIUED 25/ B
Bl RFF 3~ ERF R L 2 L2 £ (Babble, 1998) o k@ 0 TG - fAk
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BE BTG G F - A 20T U PR B & FARET T 0P ha
Z_(Brenner et al., 1985; Hussey, J. and Hussey, R., 1997; Saunders et
al., 2000) - A FFHRAWERNE AR EDHZE LA > TR UFI R
»EEE o B R A FE mv)gkﬁhﬂgp oL RS 3 el - U
BI'Ey e SERPL L UF o P n R RY & 2 F F IR .
BRERERI G 5 0 A& &g Hayesetal., 1998~ Flinetal., 2000 ~
Mearns et al., 2003 ~ Dedobbeleer & Beland(1991) ~ Williamson et al. (1997)
% Lu and Shang (2005) % « LQL;% Bk > F E 45 BRIE RS MR o W
A i‘I’}#m Fm oo ANEFENMERFFLL 2N ERERG L BRI
T 20 BE 2HF AP IES L HEE o

E o~ R A TOIGRIRE R A B 1T
1k & w gk

FrRESEREREF Y Iﬁdii%f’??:‘p’%"%ﬁg‘%fi B o BAsETR S
PR BILIRR 0 A WM L B RR R R w2 R A S B d @ R
EFE2d wigead (T o P X F xR 98 F8 % 20 p 5423 92 101k » 2 F
190 PR % > Bfelp i w166 > » B ¥ &2l ¥ 5 16 v tF > o > 7
rew o L T73.689% (140/190) » BB % wycfriwded | #77 o d 30 RIE | 20
PEFIEAE, REEFATZTL ARFAAK S FEHE T F o

21 K% v cpER

R%sdin | #ailrE | v E | gkl S R 4 v
P (1) (2) (3) (M=(5)-(6) | (8)=(7)/(5)
A 60 45 6 40 66. 67%
B 100 90 8 82 82.00%
C 30 21 3 18 60. 00%
KNS 190 156 16 140 73. 68%

2. ¥ A A 4T
MR R TR s E AT (dek2) AP T L E A Rl 0 123039
Pof R 5o EREESMSI T f 70746, 4% TR & U F(5)
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RS TS P RBEFT e o bEPN R S E42.9% ) AP - &P
B 2R T VRSB -25 B 5 0 B54.3% 5 9 2T.8%FI AR G S o ¥
CRREFRNTEREY RFIFLANTR GV LSRR PHAeE -

1v

L2 kS A P

AT = #/ . B Bt
304 T 37 26. 4
30-39 % 64 45. 7
##

40-49 % 25 17.9
50-59 A 14 10.0
LI AR 47 33. 6
BRAL I 28 20. 0
ME1 TR 64 46. 4
AR 28 20. 0
%7 AR <& (7E) 108 77.1
L AR 4 2.9
5 & 1 60 42.9
6~10 & 50 35. 7
PO P IRIEE T 11~15 & 17 12.1
16~20 11 7.9
20 # 12+ 2 1.4
# i 8 5.7
1 %~2 = 76 54. 3

SR 21T &)
3% ~5 = 39 27.9

2320 = #ic

6 = ~10 = 13 9.3
10 =02 ¥ 4 2.9
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22 AL r: ()

BAFHR = e/ B
Ao 8 5.7
1 =x~2 = 76 54.3

w3 - F L4 E )
3 =x~b =« 39 27.9

B2 = i

6 & ~10 =% 13 9.3
10 = 12+ 4 2.9
A 101 72.1

Fli v E /X G
1= ~2=% 31 22.1

= #ic

3=x ~h=x 8 9.7
A 40 28. 6
oL B 82 58. 6
C 18 12.9
33 48 —
AL 89 —
i 5] 47 —
FwRPMTERRE R 82 —
b2 TR B P 1Y i) 3% 63 _
(A4 VE= 7 A 58 —
/5 1) e 6 -
BEF T 23 —
Y 11 —
H 1 _

- ~RXFEFFANFE GRS

AEHEHREL Y CHEE > F ETIRERREFF R AP 0 K40 BREIE
CEBER I TR B HAR G Lo AT IR RS AR
=72 3 = >4 472 (Principal Components Analysis) @ 3 P& & 3 £ ik
@ (Eigenvalue) =+t 1 1t »EBF % § & iR ® £ 0w 2 ~8iod- 7 Hair
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etal (2000) 722 HDFIZELFE > HEFFLFE

= %22 (Varimax) -
£ 1355 - B 5PN F R EH S

ide %0 Hair, et al. (2006)3%

0.5t

A Bl G A

&

-

LT L FERBORIER TR A S LR EHEBFZLLED
P AP IHYWE 2FEN33 AR HERFA BHELFEEA0.5
PRACEE AT o RAH B R TLT AR 3o
23 FrFumFELE

%2 F 0 SRR
- = = IS Ed
AB A i g 1P FenirEw 2p | 0.801( 0.134 | 0.351 | -0.025 | 0.126
3
AT eni § 4R 1 F M GRH1 (F > | 0.749 | 0.166 | 0.227 | -0.088 | 0.250
AT
AS A ena F & S8 R 1 2P R T 0.746 | 0.272 | 0.361 | -0.106 | 0.139
A2 i g g MR 1% > 0.744 | 0.165 | 0.020 | -0.123 | 0.375
Ad2 i g R 1 he 215 5 0.742 | 0.123 | 0.400 | -0.075 | 0.213
AB#chi g g MR 14 2 fepl | 0.781| 0.115] ~0.05 | -0.181 | 0.357
0
C3#Acha v iR T4 2 0.176 | 0.872 | 0.197 | -0.169 | 0.098
C2 5 eha Fegs & § Bod® 2 (E8ehd 2 0.149 | 0.859 | 0.113 | -0.081 | 0.188
Cofeni i A i ¢ an% 2 0.090 | 0.844 | 0.167 | -0.197 | 0.232
Cl#teha fEgs i ¢ i A~ % 21 /= | 0.243| 0.883 | 0.172 | -0.060 | 0.023
Rl
C4 #cha fegp i 38 = 2 @ g 2R 0.112 | 0.798 | 0.199 | -0.198 | 0.238
D5 3 ez & ki U inE 2 A 0.141 | 0.211 | 0.828 | -0.106 | 0.238
D 5 chix 7§ 4 i K4 % 2K A 0.055 | 0.136 | 0.805 | -0.226 | 0.272
D S 7§ thid v B¥ 2 AP MR AL 0.281 | 0.108 | 0.805 | -0.065 | 0. 065
DT stena @ g3 €% 2 niv LR 0.215 | 0.215| 0.741 | -0.213 | 0.211
D4 2 @ & 3P i end 2 4R 0.289 | 0.270 | 0.724 | -0.091 | 0. 227
B8 Az RGO ™ 2 R 1w | -0.22| -0.11| -0.08 | 0.848 | -0.07
Brs 2l 8 9 1 5
B7 #3ns % 2enff i 582 g8 51 w2 7h | -0.08 | -0.08 | -0.07| 0.847 | -0.07
g2 0 6 3 5
EIT #3534 % 238 (% 2~ & -0.06 | -0.10 | -0.11 | 0.838 | -0.11
FoO)RARKE LG 0T UA LG 8 5 9 5
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E10 2% ¢ 42X W] A #5301 7% > b aud ik -0.14 | -0.17| -0.12 0.833 | -0. 15
3 0 2 7

E9 214l f ’ikgil’f"%—? DR T 0.063| -0.13| -0.18 0.786 | -0.19
5 0 1

B4 Aiodahk 2RI IVREFEH L 0.240 | 0.205 | 0.249 | -0.181 | 0.783

j e

B3 Rz ooz 2T IVRIBEED S 0.389 | 0.157 | 0.032 | -0.196 | 0. 747
B Aiodax 2RI VREL LEE 0.279 | 0.169 | 0.278 | -0.134 | 0.746
B6 #i ek 2HRTIRT UFLE 0.226 | 0.131 | 0.380 | -0.189 | 0.727

B2 Ai @k 2R TIVRFT BT AN 0.270 | 0.221 | 0.288 | -0.094 | 0.708
1 iE F

e 11. 37 2.92 2.40 1.96 | 1.41

FEFAY %) 43.74 | 11.23| 9.22| 7.53| 5.44

Cronbach’ s Alpha 0.92| 0.94| 0.92 0.91] 0.92

AT RERAE 2 F RERSTEAA P BT 2 BA ST 6 B R

P 4o

L.

Fi- ¢ g BFF > &5 TaFH%E 2auu% 0 Cronbach’ s Alpha &
50.920 A7 2 FF 2 FE RPN REAZR B o

2. FlE = & I BFE i TH 2 e84 o Cronbach’s Alpha &
50,94 27 £ FE2 2 FE RBOP - REFLRERF o

3. FlE=z e I BFE b til1 vk >4 o Cronbach’ s Alpha
B50.92° 27 L F 22 RBOPNIN- REAZRXE

4. FlFw ¢ I BFF > b E: T% 2F®% 0 Cronbach’'s Alpha & %
091> 47 2 722 78 &P 8- REFBR XF o

5. F|E2F 1 ¢ I BFE L5 T% 28R - Cronbach’ sAlpha & 50.92
1 L PR 2 TR R BN IR RMEAZR (X e

SR rERTRANE BRA N
AL RERAL > F FHRSFE A A Y BT 2FEA ST 6 B R

e

1. FlZ2-:¢2>B%Z &5 "h%%F s, °Cronbach’ sAlpha & 50.95
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Fm PR 2 TR RHPN PR REAZR (X e
2. FE- & 5T BFE AL L TR, Cronbach’ s Alpha & 50,93 -
oo B TR HFE RBp N- REER RF e
%3 X 2H T F A4 4
% > 1% F1 &
PS5 AF @AM TR AR S 0.879 | 0.269
P4 AFEFANIFE R Z >eh 0.878 | 0.300
Pl AE @A (TG g%t 0.844 | 0.318
P3 5\;,?@ S ;%{%Q? L% ,,; < E) 0 844 0 337
P6 A E A1 TR L AR 0.815 | 0.355
P2 AEEA) I THEET T 0.810 | 0.279
P10 ,T%w rhe s BIiEC EApL s P A 1 x L chenpcE AR | 0.269 | 0.914

B(rE RN 7= %) F H 4o i H

P8 ;T‘,}ﬁ,i\.""l‘fr'9b':3”' ﬁ;}gpt "‘Fﬁ;ﬁfi—l'?ﬁﬂﬁtiﬁx’ﬁﬁg 0.284 | 0.902
hg;ﬂ}r\élc

PO At etiv s fips Eqpi o 2P H 2 1 % Lohap A 9 | 0.479 | 0.799
§ 24 5 ol

FciE 6.38 | 1.16
22 A 70.93 | 12.85
Cronbach’ s Alpha 0.95 0.93

ZFRFGHT 2GRN R 2 A
hEER R T R BRI Y - TR A R G
A F - MIET 2 G GF IR R S MAT X F BHLNE
YRRl A o AFT R R 3B ¥ §F A 7% (Stepwise Regression) k A 4 o
(=) L FHEF 2RI F 2VRARI S L IFREHEE 2R X 2R
AT & >R L G B
B 4P @avo AT Y b S e G 28.60 0 EAFRE AR
FUSRY 01T 7 B2 2 F Behm4 004 1 (i 29 > it 234
ForEr L f o iphd o
(=) A FHF 2o & 2P AR~ 2 TR EHE 2 £ 2P
A& 2 RER R PP
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d TIE St §F 4 4772 (Stepwise Regression) k4 7% 2 i = & F K

By A3 A58 0 2 22 o

i . & >
2 " N ¥
% 5 a1 Eh % (V) 1% (o)

a g ¥E > mp.gff'(X1) -0. 05 —
%ﬁi % ;i_ PR AR (X2) -0.13 -
iﬁi 1 Ek g > ainae(Xs) -0. 41%x% -
=z > ? 72 2 (Xe) -0. 04 —
s NTNS 0.01 —
Fig 28.59 —
P& 0.00 -
R: 0.17 —
AE R 0.17 -

L xxxp<0. 001 ~ **p<0. 01 ~ *p<0. 05

ok s e 0 AL (Tolerance) = 1> @ % VIF (variance
inflation factor) i 1> &7 2. p ST & e i R F A

FERRFAFTAPT f e & 2§ & 25000% T %M %o 97 1
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The Effects of Safety Climate on Safety
Performance in International Logistics Center

Hwiao-Wen Lin Kuo-Chung Shang Chin-Shan Lu

ABSTRACT

This study empirically examined the effects of safety climate on international
logistics center employees’ perceptions of safety performance in Taiwan using the
regression technique. Factor analysis and a series of validity and reliability tests were
conducted, which resulted in the identification of five critical safety climate
dimensions, namely, supervisor safety behavior management, safety training
programs, co-workers’ safety behavior, safety management, and safety attitude. There
was a negative significant relationship between co-workers’ safety behavior
dimension and safety performance. Results suggest that international logistics center’
management can enhance and refine these firms’ safety climate by focusing especially
on co-workers’ safety behavior, thereby reducing injuries and accidents.
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Analyzing and Forecasting Port Container
Transportation in Cross- Strait Direct Shipping

An-Shuen Nir Yu-Ching Wu

ABSTRACT

After several times of negotiations, the government of Taiwan and China
declared cross-strait direct shipping in December of 2008. Many studies have pointed
out that direct shipping reduce transportation costs and bring business opportunities.
Therefore we exploit grey theory to forecast container throughput between Taiwan
and China then by gravity model to distribution. The data source included container
throughput of Offshore Transshipment Center, transferred through a third port and
transferred through Hong Kong. First, we will use GM(1,1) to forecast container
throughput. Next, we use gravity model to distribute the shipping movement among
Taiwan's and China's seaports in 2012. The results indicated that the container
throughput concentrate in Shanghai, Shenzhen, Xiamen and Fuzhou currently. After
direct shipping, it will concentrate in Shanghai, Shenzhen, Qingdao and Guangzhou.
The behavior of transportation will be changed and the geographical position of
Xiamen' and Fuzhou' ports will not be so important anymore, and the container
throughput will be grown slowly.

Keywords: cross-strait direct shipping; grey theory; gravity model; container

throughput forecast
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Strategies for Upgrading Keelung Port’s
Competitiveness

ABSTRACT

Keelung Port has been acted as an important role in Taiwan’s economic development
in past decades. However, Keelung Port faces keen competition among neighboring
ports and challenges arising from rapid economic growth of mainland China,
including Taipei and Kaohsiung port, as well as mainland China’s port, such as
Xiamen and Fuchow Ports. Especially, Taipei port’s container terminals start
operation since March of 2009. It might cause decrease of container throughput and
revenues of Keelung Port. Keelung Port needs to consider its challenges and the
future strategies which can be adopted for overcome the above difficulties. In
consideration that the ban of direct shipping links across Taiwan Strait has eventually
lifted, it is necessary, for Keelung Port, to take this chance for future development.
Keelung Port needs to figure out some strategies in coping with the challenges in the
future. Based on the viewpoints of terminal operators, this study explores important
issues relating to how to adopt port competition strategies in order to meet
customerized demand in shipping markets. It also examines the formation of shipping
lines connected with Keelung Port, and provides suggestions as to how to adopt
marketing measures, including how to focus on short-sea shipping lines, and to be
supported by some intercontinental shipping lines. This study suggests to enhance
infrastructure of Keelng Port for inducing more intercontinental shipping lines calling
at Keelung Port. It also also suggests certain measures to upgrade operational
efficency in container whaves in order to meet the requirements of short-sea shipping
lines, of which the vessels is required to stay in port shorter than other vessels, and
reduce their operational costs, and save the costs in inland haulage. Keelung Port is
also suggested to adopt flexible tariff rates in order to improve its competitiveness.

Keywords: Keelung Port, port operation, port competition strategy, liner shipping.
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