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DEVELOPMENT OF A TRAFFIC SAFETY RISK
ASSESSMENT MODEL FOR LOCAL STREET

# & A Tien-Pen Hsu'
Z 874 Ming-Tsung Lee>
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ABSTRACT

Traffic calming has improved the poor traffic condition of local streets
and become more popular than before. Since countermeasures used in traffic
calming are merely planned and designed based on practical experiences, to
develop a theoretical method for evaluating the performance is then
necessary. In this research, the risk indexes of pedestrian —vehicle conflict
with respect to traffic safety, including exposure index and severity index, are
developed. The times of the pedestrians keeping away from the passing
vehicles are adopted in the exposure index, and the kinetic energy of vehicle
impact on the pedestrians are considered in the severity index. The risk
indexes have been verified to have reflected the traffic safety condition of
local streets.

Key Words: Local street; Traffic calming; Safety; Risk index
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HAEME > LT WOk 5 - BEEIR AR A S STk O (R » SINAT A
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& 1 AR > Ml MESE RS < B EERER T RS A AN By b ELFA (Poisson)sp
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B - e BT ARSI AT T BTG M s iRy o fT A R A hBEs
AT » AT AT BT ARIR 1, = (L4 Vp /V)IVp1 P » {ESERS—Br s
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HILAAT 5 o) B AT 5 e 3 L A A R P LA Asf A THI 32 &y et DA B
FERFRICAITTE R 5 70 BT NSRS > 205)=FR

E; =[Us5(t.)+Uys(1.)1Qps
=[34, uiso)] ops (5)

Hrpr Uis(t,) Ryt IR S TR0 OE AT A TEIYIER 5100 B A0 oy e ey ST 2
fi
Ops Ky 5 AT ADA T2 BEE R 0T AR BLALIRG I (S 0 8))
te oA T N T2 BGE S P i (IIRF ] (53 38)
2. AR
1T NZEBGERTERE D SE T B FIETE RES IR BGER, - SFRF IR ]
R ZRBER T W BSEES © [RIAT A 2R BGE TR > WS HE rapiiag
ERAIRER] ¢ BRSEEESE ] 2R BRI RR Y SERRIRG ] ¢, o DURTREIRA 7, s
t.=t +t,
EEB TRy Wo AT ATy Vp IR > 17 NEHEPA T o BaE B IR 1) Fy
tl =W /VP

{E B B SR A N BORA SRR T+ ST B B £ 0 (negative
exponential) SHiE » BEIEIETHIR S A - 51T AMEENERIZE RS  BIEHRTH T /17
PR TR B £y U ERIBER P(T < 1) = 1—e ™1+ 2547 AT IER %
S BISE T AR P B £ BRI P 2 ) =M I
T R S5 (R 1 B

t, =0XP(T'2 1))+ P(T <1))x [' TAe ™ dTxP(T 2 1,)
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+P(T<1)" xnjél TAe M AT XP(T 2 1) +-++---
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t=ti+t,=te M +e M [ A+eM 112/ 4 (6)
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el > SR T A SR A Er - HIHA T A TEIDIEL S A @I Uss (1,) 0 BT AL
(LR I T AR T PO T IUTSE B s > 401(7) 2Tk -
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IRIEE AA T T 1 B TG [ LAY BLAS S R E, s ()X, -
E; =[Ujs5(t,)+Uys(t)] Qps
—[(Q3+Q,) (e ™ +e M [ A+e™ 1 1=212)]1 Qps (8)
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E.=Ey,+E. +E,, )]
E., =[(Qp3+0py) (e ™™+ 1 A4e™ 1 1=212)] Ops
E..=[(Qu3+0Q.p) (e ™ +e™ [ A+e™ 1 1=2/2)] Ops
E., =[O +0,) (e +e™ ¥ [ A +e™ 1 1=2/ 1)1 Ops
t=W/IVp

ool B, BB LA - HITE S 43 BP0 A S5 B 2O OA- S/ 524
Evp o Eop BARTURT ~ /I + B o2 BN RS

Vo BAT A ARG LRGSR (A RIR) ;

Q)7+ Qyj+ Oy FATIHE ~ /IS ~ BESE j IR - =3 4CHURD)

0,5 BT T NS TLEERAINTT ATRECASS 535i0)

W RSEES LA

—252—



Hp M ERA PR A2 RRFEREAZE S

A By SRR [(Qpz + 03 + 0,3) + (Qps + 0y + Q0] ©

22 mERIEEES
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SR A S7 o Vi A T A B BRI Y R T R R

(Vi) B 1 TSR (VIR B R B B8 R B R AN 2 Fors -
R2 fHEERR Vi BERRTEER VIRAMRREF LR

AR filiFEH R Vi B etk
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Hrp E(Vyg)y FofS ERRAVIHSEIRFER » k Ry KMUHi(b) ~ /NIUHi(c) ~ Bl

Hi(m) (X RD) ;
E (Vrs)p Fof T AR RATEER (A RUED) 5
Vi Ry k HRRIRF AR - R asgdirh k SR TR - k Ry KU
Hi(b) ~ /NMUHi(c) ~ BLEEHL(m)(AR/AD)
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ABSTRACT

Nowadays containership liner service is the major way to transport
containers by sea. In order to offer better service and spend less cost,
shipping carriers are facing the containership routing problem. This problem
has become more complicated because shipping carriers not only design one
containership line, but also bundle of lines that construct a liner service
network. For instance, a major shipping carrier may have seven
containership lines for the trans-pacific service. Furthermore, containership
lines can be operated by shipping carriers themselves as well as with help of
consortium, leasing or exchanging container slots from other carriers.

This paper makes an attempt to develop an optimization model to assist
shipping carriers to solve this containership routing problem. The
optimization model is formulated as a multicommodity network design
problem, which takes ship flows and container flows into account. That is, if
containership lines are designed, ships will periodically visit en route ports
in their lines, and containers can be unloaded or loaded in these ports and
transported from their origins to their destinations. Furthermore, designed
containership lines are divided into oceangoing ones and feeder ones. This
optimization model is tested by some test cases. The results seem promising.
This model is expected to help shipping carriers to solve the containership
routing problem.

Key Words: Liner service; Containership routing problem; Multicom-
modity network design problem
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RAR AR THREH SHRFRFARSE AN —BEREFFH
EATRRR  BRIREREFEARR T > EHELIRT A MG ET
PEITHE

BISREE : AT RAS  BTAK S ALEE
ABSTRACT

The paper presents a simulation model to investigate the rescheduling
operation of a rail transit line with a disturbance, such as the technical
failure of an operation device. Rescheduling operation is vital for a rail line
under abnormal condition, because a primary delay of one train may cause
severe consequent delays for the following trains. This study develops an
event-oriented model to simulate the flows of train traffic and passenger
traffic, under either the normal operation condition or the abnormal
condition with rescheduling operation. Three types of rescheduling
operations are considered: (1) speed and time control to reduce regular
dwell time and/or running time, (2) holding the preceding and/or succeeding
train to regulate headway; and (3) cancellation the operation of delayed
trains. Four criteria are used to evaluate the performance of rescheduling
operation: (1) the average travel time; (2) the load factor difference; (3) the
number of delayed trains; and (4) the total delay time of system. A case study
of Tamshui line with a primary delay is conducted to demonstrate the
effectiveness of the model and to show various observations for the
rescheduling operation.

Key Words: Rescheduling; Rail rapid transit; System simulation

— % %

1.1 47 &AM A

16 K S 5 iR B [A] (transit-oriented development)Z #5 2 K - HlEr s oo — 26 K S
JERAE I — A TE )T RS < Sl R HEE T A SR ~ SR
FIE ~ BlLS R TIBEH] - A A ~ HEEAF] ~ TEREIHG ~ B~ RAUE
FLAEE o Ry Ui MM A H AN L A SeR e St ek nE Bl T 2L - P
T R S K R E T B - SRR RS ~ AR P - Bl
A FEVE D SERIR S o bl T RS Ak S SR R AR A B AR
P TR R SR I H A R B AR » R /8 SR B
BIRF o A 5 -

—300—



BB ) Bk i F A A RAT R RS B ST

B < TR LA PR © RIS T 2 AfHEE ~ H1HE ] EERIRE T ~ ol
A E IR I ~ AR BhEa s  E e A  e FRGHE R HAE T
TR AR  (HE BB AT T By - AN5REEIE ~ e ~ PR
EIIHET ~ A RSP EEOE ~ FEPTARPAS - FaliE R AR 2 B - B
B S > B LiE SRS 2428 10 5 20 432/ Nl 5 s R
fF > BAHBEA A REEITRES A 1 2 2 K - Frll o JeEB R ki s ARy S
SR P 2 RET - BRI A R I > 51 Ry S A S i SRt (advanced
public transportation systems, APTS) {52 EEEE! o B 44 N AR
IR 212 B A T [ A Bl < T TR RS ~ &1 S ] Bl SR A B BRI ~ BlSfess A S HREE
) NSRS -

1 Z B & AR R R ay [ e Tl 2 g% P E RO Ry SE T3
w0 ARO[ EESEI TR © fEk B FIHA m+1 BRI PR AR 3 S SHAEY
I Ry B P SR AE T (primary delay) 5 HIf B HIELELETBE A HHIAE m+1 %G 28 HipfERR Y
DO 3 538 0 5 m+1 BiGERESE B §1HZ ke ABORAE R TS TR0 - 22 » /F m+1
URAETE T BT C FHL ik NS DRI B N tE IR LR A « 5 B FI[ i EE
m GhIRE - [A] A BI[HiEd B §1Jei .2 PEEREGNN 3 38 - uh FERRESR B Y1 iRER
Fs% > H B HIHLA m+1 gk EE A% - B S HIFEEE R RGN 5 2% LA uhir A
RIS FRLAE m ik A FIHLEL B S H 2 R PR R - 1 H B 31HiEd C 51
SR F )N o LaRFTREE] m-1 e BNEER o ISR IRDRAERRY B S HAE
m-1 VERREESS - BE15 C FI Skt IRy L e bt a2, » i C F1HAE m-1
URANAERS - LRy SRR AL (knock-on delay) - H_ESRLE BT DIBEET » [RISEGEELS]
HLZ AL » R EREGEE Y H B A S | R AR AE B L AT I o IRIE - B S A T
AEIRE - QIURTSE R SE T T LR RIS - BT o B S BRAE Y - SRR E 52
B IR - S E AT -

1.2 Xk kA

TTHAREE BN SMHBNTTEAZ - 1 HZ PR R - S U B 8%
M o Bt 1T HIF I DU {5 (holding) Sl Ry e 1 b WFSERRRE » B4 Abkowitz L
fiRFE RESF e N Ry FURE, > PRAS R % <5 R ] Bl L - B B (head way ) HU BRER - YUE
B A s Z e (AT I (optimal threshold headway)BiL{FIEF {522 Bl i SR EUR A
PSRN T LR 5% 15%:2 BRG] » Wihs & MO e AT 2 7 SR Ft ™ -
A3 FEEE] Koffman 2 53— JEBHEETSE - ANRUR S LSRR A BCR" - B

—301—



EWHBEH FZ+—% FoM RALF—FXA

L BUE

B C
m+2
K,,,,,,,,,,,,
m+1 <
\\
\\
\\
\\ .
\ -
\ \ Afﬁﬁ\
Y
\ \ ¢

m-1

m-2

1 BRI REEEE 5

1% (deadheading) ~ @G A5 (expressing) ~ L (short-turning) RIS AT AT 1 IR
BFalBi s - 7] AR5 8 2 A THREE TB TG s anl L atam - A8 LU kG
(station skipping) BEF B #l . I » JRBISELEEREE ~ @b A s RSEE e - g H
[l Ry s B

Hl s H B LR ANEE s - H 85 R (automatic train protection, ATP) ~
41§24 (automatic train control, ATC)~ H %1/ 5517 Hi(automatic train operation, ATO)
SERMEA R ZHEL  BHASIHE Pl Rit s Ehet ! o KIk - fERR
REASZ IR SRS - S P76 (speed control) B | 2L | 2 SRR T 5 5 -
SBHEET A A e L2 A TR 75 o edh o B TR bu B T TR B T RS
B > GRS RO SRS & AR - — B i B S8 T e T SR B ]
SR o B A {2 DUPRA R B AR .2 SRS > Levene fEMgctisR.s st oet -
BR3P © Ozekici $2HER TR » 32 SRISIEEAE S R Fh R G AU K B L
W73 Rl = REIRG 5 AL NS KAE » SRR RIRT 228 Bl DU E R R T 5 B
WA K A L pfEZ A BRI v i DURERE SRS T 5 BRI LB - K
ZAEH RS S 22 EIER - 2 N — PR s e ey i - SR
T KT SEIRHE(APTS) » FFEEARCL 53 Mk 2o Ry RN T B 3 R SR S R e i
Ly > O’Dell, et al.Eil Eberlein, et al. £RFHEE M 2 AR B SR & &8s ~ U -
MBS ~ R AT R TR - BRI LA PURORE § SRR REZ AR ] DIERGE

—302—



BB ) Bk i F A A RAT R RS B ST

SRS > HLIEWTAT DURA 15%% 50% 2 Je 5 & SEAps g 1o -

[BRAAT T HIFAIE SR T - ANdi e B AR SR TR - #RIR B
af s BIATEH SR - A A B AR RIS ERE R « I > SO BRDCET R BRI A 5
S AT PRI RIS S - MR BB - SUBRZ B o i 2 IR AR R
LIt > KRR AHRIIN R R % - IR LE B G A2 T s LS8 - ISR
AT THRE S AR AR AT SRS AT > DUBEEE T TR R 53 - 5%
B DUE RSB Y BB IR IR - BRBERE R I ~ RS B AT R ~ SR ZAT
IR - O] DUE O S B RAIR DL o BIBESERIENT e Mihlian - (H T LB
B AR AT RS BB T LR, = RS AR 7T » Lee ELEAREEY I
RELZSELT > DA e/ NIRRT 5 Carey DAY BB MEBL St
PRETTRECHEE - JRRIS e 2 AR T 2Rt "™ 5 2R S Ry ek S
SRS B R - DIRBHSAEE T U TR 212 TSR o BRI R & T At
JiHn o fiEE b NIRRT il R TR o MEIRTEIN] LN R 52 N A
AN AR - (HET B AS R U S URR MR AR IRE B URRE DS T
i > AERIFBGIEIERE TS RZR T - 8.8 /3 Hc(uniform distribution);2H F.Z
jiit[Zl] o

1.3 B % B oY fi3m X 5K

AWTE H AL RS R AR S TR R R - JUIREIR < AT S LR
ML THER - WG THFERIE © i 11 S s T B R R L fal nT A - B fE
BB LANAS © SN ~ IREVE ~ B TR o TR R SRR R
TTIRFRISE Mg 7k e - BRI TR SRR - e 2 B ~ TRE ~ BN
0 RERNER R EERIR o AR U AR 5 JERBE LS RIOK R R > B
F B SQRIRFAIHET TARRE - IEARE R BRI 20 —firh - ik - AWFTE L i Bl ARk e
HUFATEPYLT -

= RER KX
2.1 AR
FRCAEEIR 21126 e A TR SO TG » A A N - LB

B EEIRFAIE - AT BRI RIS« ARITTE AR s AR o AT AES e
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AR B LI > BITTTHFRE L - SRR © (DIRE B T VIR TR
[l B T BEREFRAR ) > ROTTEEA BB T AR Y BB, Bl T ORAREAE R -
IKIIEE » AHITFeRs s s VAR = KR53 - (DY HR L BREE ~ () BRF T A4 ~
K TR T B A5 45E » BBR 1 HEFE /3 IR0 M2 C3R L B AR » b JGE
B & L =0 USRS T LB » fTS & > AWFTe A0 ANE 2 s - 3
= KA Z AR AN -

%ﬁ@f%ﬁ%
e

- - )
P S S

e 4 I B —— S -

L’t“ﬂﬂ:

S T ISR

L RHETE
T
ST

2 BARERBEAZRIE

22 Rl Rz

Ry S T o E E A B S G2 » REI ¢ j HURE i1 B BRI
(AATI™) s 8L j 5IE i S EERSEEORIRE I ADT) ) o BHAEE 8% - PRy A (double track)
SEAT o B EERERERIAR (passing loop) LIRS (crossing) » %1 EEL ESAFIFa oy ERLBRL 7]
HSET Ry o AR R BTy -

G R 3 AR B U P LA BT

AAT{™ = Max (CAT!™, ADT [} + h™') (1)

CAT[" = ADT; + ART}""! )
i+l _ i,i+1

ART;""" = f(CRT;""", CON) (3)

(DRFR j FIHEE] vl SEZREE > Ry fbFHBIShIG CAT | Bl i ety 2e 4 1
ADT ' + h™ 5 2 WRAE » ATRGE A HCA RS o PEBR A S S s T AE M T B
YN HAFRETTRENE T - DRI U - (2RISR CAT | S A iss S
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BB ) Bk i F A A RAT R RS B ST

[R5 ADT | BRUSRESEIRG 53 ART | 20 - (3)GRWASEIEIIN 4> ART )™ SZEIH TS

SR o> CRT )™ KA TR B CON SEINZa.2 52 - B - iy e

FEHERGRT B FAT 181 T (coasting) LASIFFHEIRT 73 > FEARRGIRE I P foe/ [N iy 20584 T
SRS B (R, BRI BRAITT -

ADT; = Max (CDT}, PDT?}) 4)
CDT| = AAT] + ABT (5)
ABT} = g(CBT},CON) (6)

@R EREPBERGIER ADT | Ryt B AL GRS CDT | Bt B akIEf PDT| 2
AAE - ARSI j B A8 e A ey e iR 6% (A MO IR ) - (5)=(UBR
SLAGEFEEREREE CDT | SERABISEIREE AAT ] N1 E BB ABT ] » Mok » 45205IRE RS
ABT] G NI ATLL E R E - (6) R B S ShINE ] ABT | B2 SIS SIS 0tIRERY CBT ]
RATH LB CON SR & 5% - Gl RGBSR HIR&E RS > CBT} i
RK > (BAESEE A BB T - Al UG T2 [EE L

AR L & Bk A3 ] (event oriented) Ji U B - SRRV E AT EI5
FERIEE LG - DUE 3 5 HE T ZGEPINS - FEEIES 1 @) ~ ) ~ (0 Euk
foH > n DUBCHEES | R B HTRG 2 ZHIFHIRGE § fERTRS 2 FR(D ~ (2) ~ Gzl Bl -
AU EEY | B ETR 3 L BEIRRE KL - SIS AR B SR RS T - KIS
BUEEAE A Hibh & SRS BB B AR IR I e RNy - ARG TRE > BB
AYNEI BB Fy 1F o (B2 F BB NE P AN GE 5 g H it L BRI - 1
a0 > e 3 Gk 6 LIRFEIBEIR, 3 ZIRFRHIF - FTEERAL R (TR 6—HiRL DI - [KHEET
R 4 LIRSS T « [RIE - SEESGERAT G — ) R B E S T(6—> 7). 2 S TER T - 4T
AR © et e L S HET TE - I EFUE BB PR AR - PR M2y H
PRS2 B IE - AR E -

SRS PR E B AEREERE U T DU I SRS H151] (linked-list) & BORHRT AL
Rk » DUARER T HREHREeR © SRR HRER: - BIEFAEHL - SR EIEE
Al > pEERARE NE > BH > SREECES HEEERERAL R o BEGEROREGH > SRR
IRF[H] - AR e N — Uk ERREIEIRG [ 5 BEIRr s RoiEdrt - HILAHFAEA: B —HR% 1 H
BIGHIRFH] o B FORFASLBRIER AR R 1% - SRS o 5 TR —SE 2R (R 2
UAIRFH] ~ EERRERALIRS T i NEDIRE - Rl A T T — bl — S AR
uh AR F AR LR > HIGEIRF IR R N — (8 A BT S et < R -
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Ev

B3 HH4zMmER

23 RBRZEE

TR B PR b A TS A S T R HR A AR B HE
Rt (52U A B e TR 5 DRI » MR bt 2 0 1 R 1) A T A
RA[hD & —H5r © IREVHIBAT SRR AR | (DIREELE L - QIRE S
HIHEEGZE, - GRS H AR (4If% o e - OBk
& REIRGRY » (5) L HiffA s FEIERT o Ko (6) IR IR AR RS -

TR TR WA RHE S B 2B SR 5 i B3 Bl M S 7
B R R B - NG ILEEA IR HE AR - [RURE R
o B A RIS BRSNS - TORMR IR R 1/ N R A% ] Ll e R e o AR
WHFeB R U B - M R T/ R B IR HEB IR » D145 H Bk e
%L o [RIONEIFE IR oK HSEE  ARe iR — S B B iR A B » Serbik
KA EIRE RIS » TR IR BIGER » SR T s R T
Bk A T2 BB -

RN IIZ H G - JRBIG AR & S —EL S5y » R
TR Nk o IRENEFR] BRI - ARk FIREAS - SRR A AN - %5 H
B iR » ATREMEEIEDR] [ s s N —IE - fEE L IRE IR B
RIGIREBE » SR 32E SRS 51 R BB - S A ECE N O BIH G MR -
BRI b E > USRS T o ZRE - 555 A e ) s B b 1]
SR R A A LS BB & H B POHGRS | R A T DI R — PRSI - T
FIARBET 5 AR A HHDRIA B i B - AN 6 A S HPHAAE
ARWFFELUG TS A RGT O AR al FBR o LR e A 7 s s o g
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BB ) Bk i F A A RAT R RS B ST

57 o
AT SR SR e R R L BB 5 - SRIGERRF RIS S0 BRF E RR EE ZHE
HIRE o ML - AP RERE RN B Bk - R R R < el e - 5
SAHRI R T © SQUERF eS| B E MU < BeE ANA S A b B F R e
CIESE - RE 0 HPTER BRI EGZ B A TN B 0 Ty 1IN
BRAZANH G EERIRFTH] - (R RS A B AR  RIE » DG GG
BARE RIS L5258 > TREMERCN » AWFTEHERE B RS MR ERILZ A (AR5 bk
i B R M IR A S T L AN TE - BEURE HEE R AT A B S
1E 24 A HFIRE - B2 R e i ) BT Bk s 1.5/24 > RE P T2 YUE S HifT
e L T ERIRFTA] Z R -
fig% N EFIRTRRIR] o rTRE Rer%uhi b T RS A B R MRk B o H B iR
AB T REA R » AR POKERG ALHEuG T AR b T e P i B iR
BORL AT EOR DL N A BOR s o b HEIRE R AR o DR PR B i 1L
MR o TREIN Ry RREBAR BIJE R HERE LIRDL - S BIRGEL < B praan T

Iy o

(.IE;,

DT =2.268 + 0.454 DP (R*=0.7028) @)
(5.19) (11.51)

UT = 1.049 + 0.373 UP (R%=0.7545) 8)
(2.22) (13.12)

Hrp» DT @ NHilKH - DP @ N HLiRE A
UT : LHIRE] > UP: EHRE AR -

P QR b N ERIRFI B N i AR BUEBAGR - fHIL t B SR
RO BOE DU BN iR AT ERE AR o= 0.05 AYBHRE /K AE NEGHIE 5L
A0 o RIS 2 Pz (R85 (coefficient of determination) R* 3£ 0.7 DL I » i i
REREJ R EAEE -

PR IRF A - RBNE RS R o iR TR N R B
ORI RS N ()G E N HTREIRR B AR b EiR®)ET
AR o WA AT R AR

24 ITRAR RRZ B
RS S Tl B L 5 A TR A A 2R N - f e O R T
R - AR IAINIRS - SR Ry =+ 2RI SR F] A B

%Ll
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HRCHEIBAEAN, » DR © 7R3 - AP G E RGRAEI NP » 5 A Fe
ORE + ALE SO R LT 5 10 2 20 HHEMTHE 1
I SRR T TR - SRR LU SRR
B AT » BRI B AT, - TR IS A 5
¢ LB ~ REEEERIENG WSS - RBREATRNS (HE ~ SIS
Y5+ DRI BT e LUME P R0+ ARG 40 -

LTRSS 53 o RTINS 53 L 1] (eSS - 5 G0 s
T8I » S LB BRI HESEA T » DL AT - S 5T -
BRI LT IR R E R - LSS ekC AER » HURU v
EIEEHINGH - ACEIF L AR - GALHEA A2 NI K DU TN 53 Fs
SR » PRSI R B - R I GBERIREE By 25 B - HIR S JEslihk
ERBIRIRARAC O - KB T T R AR - SO HISTRE R 40 15
HOGRTEERIRI Ry 18 5 > AILiiR 33 1 « SR A SRR FLiR A 2
E LS » ALV H A RS - O SRR 2 AT 7 PG
A -

IR EISRN SE AR 26 » A A o BT o A TTBAT A8 »
1SRRI % TR SR 9 2 B SR I T - LA B
AR - 3 LA OIS - ST R AE AR G B - B T
SY T A ST SR 05 T SRR - T - SRS HLB
2 R B SR R - MRS AR — R - g
IS ISB ST BB o 2 IS - SR RS 05 - BBt
SR - BT L S TR B s 2 B A58 At -
ST 1 - BRI ] LSRRI -

RS SR T T BRBR B A - SRR 3~5 S}t — BB » 311k
AR RIS » o S 057 I A6 - 2 ST K P R -
B ES535105k > 005 D ST HE A <

A S TSN BB 2 SRS < (DB THATHTE ~ 9T
HORTHF + R EIGHATT © 3 AR ARITAE RS © AN - SUAERTRER - MDA
DAL o MERATSBHEERS - FR B R B A » e TR A2 ]
JIREFIBT S AT ¢ AR - ARG » 7 bR AT FRIAE -
(O et - PR BISHEALR T ooitoffte » PR LR oERa A e
T (BB - FOHET B A - S STIRRSTE () R AR5
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R AR IE 7)) Bk AR AR AT B L R AR AT

FUFABEGERAE - FRAR, R R ] -
2.5 FEHRAF

SEHRIBS Wi i PR » JREIEBES T DA SR+ HE © (DIRE THINRT TN ~
QYT FZ I ~ GVETF B ~ (TR B 2 IS © Forh o i e ik
FHIE AR > $% IRy B P -

DB S SR SR 5 R R B S AA S5 H ST E R
TFIREH] K IRTTISIIREN S S SRR - AW T 2 s
Mo 7 5 iR FEB S 2 e A E T 43y © (DR H B e i ~ QiR
HIEE ~ G)VIRE IR T ~ (DR R ~ (S)RE R - K64
TRATIERE o BB A BSR4 BRI A A 4% HL & 4% S AR IR 7 1A
BN SRIRBR AR RA S SRR A RA TR -

SRS BB A AT - SIS | BB T PRI RTA - R A S
HEAETS IR % > O [ SRS » SRR AV TR+ i B A1y 7 L
i AR G EHRERD - TR R s SIS © (R - 5%
e BR] DR 4% 5 | R R & S S - AT eillirs BT 380 F

J ®

Horfr o n' Ry j SUSHAE S § 0 E R C R
ns RyELBRE 5 nt FyHHgY -

TR 7 S L RN T N R RS H 2 SR 22 A > Ry o 08 1 EAH R
Ft AR5 H el R 2 SR EHE » ke 3 BEA RIS B s LR > ORI -

EHIEE R EE NS o AT S A AR R AT s i 5 B R 2 iy
1K o RIRZE € 5155 [ AR R Je e  RF LI FEHAE - HPTREAMG AR50 ik
AR K HERAR, » %1 HE e B BV FRE e 22 - DR EIARE - &
R A T E A T DA A 2 AE T s 2 L > H R D Y IR L S AE v BB
o Al R B TR R L RN o [RIBL > ARSI AT 5 o S A AR ] — T
VERRFALFERRE « —MeBRis 2 Wl s DA H A Bhih H e — e i - AR5
AZEFEHER > FHAARWS ey vy DU s nh R G k H B BB R e i - HAT
PR PRPRIE > R uhZ IS A TR » BURTTFCRHEREY | P BOE 28 Ry A REAE BB,
A% TELE S > HEAE T RF T I G 28 R 5 1 H A 2 R A IRE ] R o 1 S e B AE Y

i
/+1

F -
(ns — 1) (nt — 1){
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RIS+ B ERE ABGR S ~ 1 ST GRS T PR e N2 T ~ HLAtA M
TP A SERREE: -

=~ BRI

3.1 BEEH

RSB A AR ZORMEHZ AT - Yk ST v kB
AR S BE B IR 5 £ R0 — PERR ISR IIE » SRS 5 2 44 Fheas—
HEe - ATTFERURA KB 00 1/ S0 » BURIREEY R 7 1 6 BRAE O Bidi
1k o BRI TRy 3.5 200 T EBEHASIIA LN 40 B » HARA 05
B 25 B BB H AR © S TG T B R
Rl b 6 Wil - BB Sy - I B A B0 s E s b

KRR T R B AR © FESERARRET b o TR 60 A~ YA 310 AG
TSI 44 PR BT ARIETE T A) » SEARTHR - DIRAFIELE, 2220 A - £
VA RIETE 7 N B BN - ORI BB A i V5 A Rz 4
A SRRy 1416 A SEIRMOKRZ SRR » 40670 I3 B T R
SRR ST SR T D PR B R s V2 A
B ZARPSEIA1R 1 R -

R 1 RKREBERER

LR VAR

BB | R 2 2 R HLGE A T S R B 2 A [ B
Wok—RLEIFR| 130 130 110 ZI— Ak 84 81 104
FLRPA—TTE| 125 118 110 t-pk— gl 84 83 104
PriE—RE | 138 131 112 Bl E—[El[ L 104 99 104
B — R 77 73 121 Bl Li— R RS 85 81 103
ME~EEEE| 101 98 110 RAEVGIE— e 57 55 103
EE—~Ib| 122 113 116 bl 57 57 98
e —ar s 89 88 102 th LA, 64 63 102
AR 73 72 99 |EdbHE AR 61 61 103
WHIE AR 93 86 104 | EABEE-HIERLSE| 82 81 105
Al 58 58 104 | FEALASE>HF 92 90 101

BHfE—~Z1 76 75 105

BRI - GAEENF] -
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R AR IE 7)) Bk AR AR AT B L R AR AT

T ACREE L B LR KR ER DL HE R ZOR A (binary file) Ay - AW E
VRS ~ TR ~ BTSN ~ FACER ~ AHIRRSE B AR A / NRF FB 250k 21 H Bk IR ER K
o ARWTFEZE AR SR ORISR YO R NIRRT b i AL AR R > DURCEI HAY
UEANRE LR o ARFSERIRHEERE B IR 2 Rty 0 e > 10 6 REBEIRFESE 7
fik%E - LTI RS P BG5S J3 $HE]E -

FIFH AT < BB AR R - AWTTEE 132 HE  ASGE B H A : (D
HeH _EAPSRIGEIRE B IR T SRR - (% H 7« 31 73 HIHRAER /KL 6 38 &
AR DU LA T G R, ) ~ T UNERS ) T R

TR HIATEERE  ~ TIMBRSE ) SR R T R SR LSRR (3) A
H R 3~12 3 B(HIFE 3 52 5ii) L SRR LA T HE i SRS K

32 RAARERERE W

TIEHET ) B TR A M THE R R ) (AR ARANER 2 PR o IR E
ITIEWT » IREIRI TR > SERTIRTTIRFRD S 68.09% » ¥ SRS 19.91% > IR
BUAREAE L IR [EIR 1 88% » B KHEERZIEHH 5 1F 3.5 /38R T - IR&EH B
fee sEIRF ) 5 10.70% -

K2 EEETHERSHAMTIERE ZERER

TEHET IRGE ALS FIRGEREIEE TR iy )
e | EovEL | WERE | B A EL [BURELER | WER | B4R HEIREEER
HES @R FD) | 10574 10.70%| 116.25| 11.55%| 9.94% | 119.56| 11.90%| 13.07%
A FEEEEF) | 6.64| 0.67%| 726 0.72%| 9.34% 7.22| 0.72%| 8.73%
SR FEIER(FY) | 196.75| 19.91%| 198.45| 19.72%| 0.86% | 196.77| 19.58%| 0.01%
UL AT RS (D) | 672.86 | 68.09%| 677.52| 67.33%| 0.69% | 675.07| 67.17%| 0.33%
EZ N EEREE) | 6.26] 0.63%| 678 0.67%| 8.31% 6.43| 0.64%| 2.72%
FERRITIRE(FD) | 988.25(100.00% |1006.26 [100.00% |  1.82% | 1005.05|100.00%| 1.70%

HoH

RS 0.0459 0.1190 159.26% | 0.0878 91.29%
FEFR Y L5 0 130 126
RIRAE R (57) 0 473 443

6 AR R AR - TR PRI TR > H 55~ b
Bl = AR BT 9% RN 5 AR EAE L B IR TIRF ARG ER - P8
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FERETIRE I AN 1.82% © [l 4 Ty "IEHGETT ) Bl TSR AR AT TR, (21 HioR
iRt blE > TIEREE T, N o A ARSI HLZSRECR A RANK ¢ T R
A AERAMUEA TR R R - B87E 6 /o BiAliiy L FHKSIEE 26 - (KB i i
9.5 73 > BORIRLLATTTH IR HIFF 2 > TSR BIE 16 uh 2 1% (i 2.0 -
FI5E 11 WL 3.7 » AR 3 MRS HILL 1S 3 EIG, - SRR N IS
1K RIS 22 SRR I T 159% - ARWFFELUHE AR AR 4 ARy
BRYERTRCE LSRRy 1416 A > HAIESfeREE] 2.0 Kf > HUFHAREF 528 RGEIT
ABOE 9 A LIRS O A RSz S i 2 R - BERESE U Ay e 2 ik
DL o FERRARY 2.0 15 [REEEEHEAE IR L N IR rTRE S AWM - RS AR
bR R AR M R B B o [FJIRF o B R R Y SRR KR R e A R
b RS » LEIREE R SR G A BMERTR)T - I BOE SRR L S -

—-A--ER26 - 0- - EH27T - - X- - 28 --o--EH29 - -B-- [E#30
—A—JE V26 —— (2 — X JE 28 — O JEii29 —8— 30

R

22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1k

4 TIERET, B "EHRETMITHRERE ) 2 EFRHEEE

Rl AR R A i S et R DL 2.0 Ty BIR - Sl 2.0 Ihf - JREAELGHS
A BB NS N8 - FRERIBEIGCRIERF FHL - & 6 0 Sitiy Fih
BELEIRF o AEBESHRERERE & - A2 PR IRT TR I - Forh H 5 SR by
I 13.07% ~ fig% b eRIRFRININ 8.73% o JBhlRF - SRR Safbe 11 H s T3 91.29%
{H LERESTRIR AR DL SGEAY 4 o o NIRRT B - RIS A E
RIGEERGEL GG - G RRAER Y ERE S 0 BIEy 126 - SRfeHEAE IRt 2] 443 73

B o
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R AR IE 7)) Bk AR AR AT B L R AR AT

3.3 ITRFAL BB
3.3.1 B — BB 5P i wk AL IR

3 SBAER AR AR - M T HGEERL TR T RTEER R,
"% AT SRR T TR SR A

xR3 EEHBIERBREVLR

IEHGEIT | B | SRR HAEE ]G =N Mig=

IRF WP | B | % | BER | SE% | BERE | &% | B | %

BEMREIF@E) | 10574 | 119.56 | 117.36| 15.92%] 116.32| 23.44%| 112.78| 49.06%| 119.61|-0.36%
fiks IR (FD) 6.64 722 | 7.12| 17.24% 7.08| 24.14%| 6.99| 39.66%| 7.21| 1.72%
o FEFEREE) | 19675 | 196.77 | 196.74 [ 150.00%| 190.75| 30100%| 199.25|-12400%| 196.78-50.0%
UERARITIERI(FY) | 672.86 | 675.07 | 671.80 | 147.96%| 674.78| 13.12%| 674.22| 38.46%| 674.62|20.36%
JRE T E R FD) 6.26 643 | 640| 17.65% 639| 23.53%| 6.37| 3529%| 6.43| 0.00%
HETRATHREREI (D) 988.25 | 1005.05 | 999.42 | 33.51%| 995.32| 57.92%| 999.61| 32.38%]|1004.65| 2.38%

HoOH

Tl KA R 0.0459 | 0.0878 | 0.0871| 1.67% 0.0878| 0.00%| 0.0844| 8.11%| 0.0878| 0.00%
PRI 0 126 17| 7.14% 98| 22.22% 156/ -23.81% 128| -1.59%
RARAE TR RS (93) 0 443 363| 18.06%  284| 35.89%|  527|-18.96% 448|-1.13%

R A o A TR 88% - WRBSSRIS I ] A/ WIS - BT
il LU TR AR 33 B » H sl Tl S R 6
Bb + SRR TR IR TS 33.51% » 70 SR TS 57.92% ; {FEES
SIS B A TR A O 5 I 1.6TE 0% » S50 13T « SR A SR A7 TF
HEVB T I LB T TS » AES T SRR ARSI 7~ 360 - 1
WA » o s L AT+ SRR T R L IR
B 5 TRIEIIATEE 5 BOLL I - BLERA SHTASEARR AR 1~4 B » [ R & e
ZIE T R -

BRGS0y P SO o P 2 P S SR (s > )
S ARG RS IR » DR R ST S B » R ISR R I R
i > ECRTIUERIE » I s R - @y DR AT S R » o
Rl IR TG TR IR - FERR A AR TR R e
T AU T T e TR 7.5 4080 - HURTHEITS 2 Sh8 huiE
(T N -
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A TR R R H S iR el L HE - Jbie s il el s 48 -
B TR R - I IBASGE P H G RIRFH] - 3l 6.78 B HINREH 5
EAEEE - BT DABEEE LSRRI IR 2.48 g o PICATEREREE B0V IRT TIRF AT G
32.4% » HAHRAFLSGEBORBHERIRIS A > Al 8.11%  FH L > F iR
/MR 2.0 (ZPRA > SRHCRAZ I SCESORR R » UHH R AT BEAGRL]
HEERT 2 ARG > [l BEAE S H B S RARAE R [ BEK -

PR R > RSB ARA e HL B i e L AT TR/ MR Rl > U
YA EER S ERFH o FRAWTFEE G 3.5 705 BEHT - PRIRFAIIREL R
HIAJEE/ NG 2.5 3SR B 1 20 Bl > REE AR [ AE R B o - I BE AT T
IR o AWTFERRERS R > T BT 1.5 opd > ARREEE 1 208
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ABSTRACT

This paper develops a heuristic method for the design of MRT route
service pattern after referring to the MRT track’s layout and the passenger
OD matrix. Instead of engineering improvements, the MRT route service
pattern are designed by logic procedures. Two types of routes are generated:
(1) basic operation routes, (2) feasible operation routes.

To achieve the optimum alternative, the effects of routes service pattern
design on both operators and passengers are traded off by minimizing the
sum of operating costs and passengers costs. Through the case studies on
April 2000, it is shown that the optimal of route service pattern for TAIPEI
MRT Network are consisted with three routes:(1)Tamshui to Hsintian;
(2)Shihpei to Nanshih Chiao; (3)Lungshan Temple to Taipei City Hall under

the same considerations.

Key Words: Route service pattern; Heuristic algorithm; System total cost
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ESTABLISHING A STANDARDIZED PROCEDURE

FOR THE URBAN TRAFFIC SIGNAL CONTROL
SYSTEM DEVELOPMENT
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ABSTRACT

This study belongs to a series of ITS-oriented projects sponsored by the
MOTC. It aims to resolve those practical development problems of the
domestic urban traffic signal control systems. Research efforts have been
focused on establishing a standardized procedure for the construction, renew
and expansion of the urban traffic signal control system development. It is
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expected that based on the outcomes of this study, i.e., an operational
manual of system development, urban traffic signal control system
authorities can revise step by step their administration procedure to further
improve the domestic urban traffic control system development in the near
future.

Key Words: Traffic signal control system; System engineering;
Standardized procedure
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ABSTRACT

Many private schools offer school buses for their students; however,
only a few of them run the business on their own while considering the
operation cost. Those schools which own buses usually take schools as bus
depots. This school bus routing planning can be viewed as a kind of general
vehicle routing planning. However, if school buses are operated by
outsources, the characteristics of the school bus routing planning are
different in terms of vehicle dispatch and benefit calculation. This paper
explores the routing problem of the school buses run by outsources, and
selects a junior college in southern Taiwan as the case for study.
Furthermore, a mathematical programming model is built for this bus
routing problem. A location based heuristic (LBH) is employed to solve the
routing problem. The case study shows that the heuristic seems to be
promising.

Key Words: School bus routing problem; Vehicle routing problem;
Location based heuristic
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ABSTRACT

What are the real factors, other than the price war, that causes huge
deficits for the domestic airlines? In this study, a model was created to
demonstrate that airlines might set a more aggressive pricing strategy when
the over-capacity condition is serious, under a less over-capacity condition
while airlines might resort to a more peaceful price strategy. If the deficit is
resulted from serious over-capacity problems, then to approve the increase of
the regulated airfares will be an unfair play because it sacrifices consumers’
benefit to subside the carrier’s losses caused by wrongly expanding its fleet.
Therefore, setting a policy to control the over-supply situation by reducing
the approved flight numbers will be a reasonable mean theoretically and
practically. In contrast, if the deficit is caused by destructive price
competition, then setting a stable price regulation policy will be a
reasonable way to maintain the market mechanism. This study has shown
that the expectation of relinquishing the banned cross-strait air
transportation is the main factor that made the carriers optimistically
expand their fleet. Consequently, the unrealized expectation had led to a
badly superfluous flight condition and inefficent fleet operation. Eventually,
the over-capacity situation triggered the carriers to engage in a severe price
war trying to improve the revenue.

Key Words: Airline market; Overcapacity, Destructive competition
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WOETEEET S AS IR - P DUB R A T S T I L B - BB L fEMERRAE
il o FE BB IR A= i+ ERR T i FIE T Ry DA B il =X (hub-spoke) #1202
REAT - T Ry D BCR IR 22 28 F] (mega-carriers)FTEERET © A @SaRBAELL i85
JEHIEA T HAER N 7S A L fURE [ i85 ) (market power) = SRAE AT 4E 5
Fii J PRWIGTR G T BAE B R T L IREASE T 2P st Bk 1
(Borenstein")

BESRBEEE T SRER - & A ORI 22 R A URG i i85 ) g » {H
AR IS ERS B TN AT > S E P - IRAEI Sl A S
B ST 2% T A0 T A S HR IR T o KT I AR B S R A 2 (A 1 T 7 T
(reregulation) Z #i %l o MiSCHK L > Button!' 58 DI EE R & 22 4% (empty core) il » 2ffiF
R i 22 1 By o A B T EL B ELA RS e M+ % EL RS 55 01 B RG 3 1 3d # 17 s
(destructive competition)Z 55 o [fij Tretheway & Waters IT Bl ik 26 [5%] [586] P9 f0 4 vi B v b
B o KT RBT S [38  SRE VST L Al AR AR P BETL -

FTE L BRSETRNESS - 2EE 1978 FREERETAE BRI - o5
S H I ~ RS i B ) ) 5 R AHIRARIT S (Adrangi, et. al.™) - i | AERY
e Bl R AR AT © MAERRAE IR BRI IER S & » #1428 R AT RERAHBARR . 52
W~ DUR RS Ais < B - i A Bkl iR1 7 5 - AEMESoR LRSS W E
Wk e b o AHEIY - FREIH REG TN EITHORAZBERDK » BRS¢
HEAES - BSUATERE T o ISR BHBCR 22 BER R L 522 Bt & Ein
KGR TES » HERAEREE TP AETRAS ~ IR B B R AHBRZE b (/N ~
R -

T FE AR TR 2 i 2 AERAITSE > Foreman' [ 1929-1990 47 i) S& B B4
IR TR K B ZRL > DL Box-Jenkins ARIMA f5 U A gl S€Z SR iU AR B Il i 1%
5 - Rose! HIIFIF] 1955-1986 4F [ BB RIS TSR et - DM ST
A AehRip AL B2 R - Kanafani & Keeler'HIILL 1966-1989 41[H] » SEBIHI Pt
T F o B SR ML SE AR R RS dre NV RSB R e < R -
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7 _FSle SORREE B - MR/ TR A U2 SRR 2 g 28 - BRI ik - £/
i ~ Zgh P s BEls ~ BEEES  WEEIEE T MR R B R
HAI T2 B B RS » BN+ RBPI NI SE R + RS AR T
BRAETRDR G IR Al ik L SR -

IR > BEEM I s A 2L - DIBcaiA D2 RS 5 siiBi e
R ARG o IRIEAERRERE G BT B T A L AER ke 2 (T - 2
TSR R4tk B 5 (S - A B BRI 52 & R LR SO | > Adrangi et. al.™®
DASE A2 o @ EORHEE 1938-1994 B0} » FI TG S s B2 RN R e A I 2k RS
AR B 2 e S (H[RIREALBA I T 122 23 1.2 B 765 JES: © 1117 Rose!!HbE(]
BRI S B SRR AEATRE o SRR ARSI ¢ BT g
PACRZEBR . - HAES ARl M B RIEATR A E S - fi5 L Bl
BHI RS 7 ¢ a2 Rl R B IR KRB - (P A AR < ELEIA
RBATR -

BEARAS T ISV FEWTFE A REIUR - A2 AERRE ) IR 1 A E R 2L
PRSI L AR 8 - AMEEBEME BN S - MR A - Hk
AR AR P22 SEBCR IR [ L 2H B - REH L BIRERIA 68 2 H1E
BT ELIEEERIA ¢ BHBCR 2248 - PRIBTAYES TR E A » el i 3t B e g P (AR e
A 2 BN A HoAt RE 2 RIS BB B BT - ARWTSEIEEE © SEH AR R
Frifffii HEG - KRS HEE DIBCE R i HBUBEEAR AR 420 138
WA i B E AR B R A -

FRA H R B A 28 S e R 25T E - HAD 2 TS B e R A Tl % Fl (rate of
return regulation) o SREEELHE S BT S » Averch & Johnson!"MFETLBEHT © WA S
EERETE  HAE BRI T - AR e I BUEBE IS & (over capacity) Z ATHE(LLE]]
FeFitadZ A-J effect) o [RIELEREAIH . EIENT S » kb B3R5 EL KA nTREBh R
A i SR E ARG R - S AT i R L BB R S A
i Ry B A 185548 3 (incumbent) i A BH BEVE /187 HE 5 (potential entrant) A i 511y
TB 5 B MAa R RIS T (AR D ARG T Ry o S o R & L A7 AE
AT HE R R F LA TR L A -

B L RSB B A TS E R E R < B RS - KT8 i

4. B F o JREEETE Ry L AR R T RE IS R S AT T R BLR L R BRI R - AHEA
STJERTT 2% 1 Osborne & Pitchik!'”'®!, Green & Porter!'”, Fudenberg & Tirole!*”, Spence'?",
Stigler®” -
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Bl LSRR T TR > MEEDE WA EEM LRI - L H - dbS Rt i R TSR
LI » 13 0 BRI T AR R 2% - i i AN A2 A R AR A
#5730 DIBUR RS LR RS T P 20ORERE) » (R A RS =
KAFAENF AT REMRE RIS 2t < PR HERE » L] LB A B S e 1 T R fr 2505

¢
e ©

AWETE L H B AEE B A2 T AR S AT > DL T IR A 22 Bl Z5E
fETERM - SEMASTS 2 ia2 A AR R EIA - [l > ARFZE e s A52R - fe
SEPEARAHFNEMHBM A E TIBOR L 2% - MIAWITEL A0 > EIuRag S -
DI Ry bR B b (E TR S R JE R s 28 B AR - 2 1% AWTS TR A
AT ARSI B LS T i1 o AAR SRR A4 1T 8 L A /K ME B E RIS

il

R
IE fEn

= EHBRA

AWTFEATARE IR B AL © RS TR e A S i IR A e Ry - s
PAEE SR i AL S (it eh - R AN A EERERIFHERIGDL T - Bl HEZ S Ry
frf 2

TR AL — (SN AEARE A% A S BRI rh (Tl Ry S FR B A 5T B L3 FHER B T
TE) » e H AR RO -

7 =PQ(P)-C(Q)

P Jfef s 5 O BB o C(Q) Rl ARRKEY -

AT P i A T AN R RS R PR T (BRI S ELOR e o TR > 05
b R AE A R B E RS AR L — B R RO -

Z—P:Q[1+£~PCM] (1)

£ FofERHME(e<0) 5 PCM =(P—c)/ P JfEA& AR (price cost margin) 5 ¢ Jy
SRR -

SRAHE Furguson™ 2 SUR » SPHIRR BB A LE AT E 2k ¢ R R E (function
coefficient, FC) - [t —RAfR I ZRRAIT ¢

FC=AC/MC
AC ~ MC 53 ) VPR RAR SRR AR -
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FE L ARSI DL TR - MC SRS AC iR, » [KIEAE
FEHIKHERR I AC #URIRARER(Q" ™I - HFTHE . FC RS 1250 1) - Fi#
JPR P SERG T < BB AC #RZ B ARBE AT Ry © AERE AR AT - AR
FEHIZKAE « HATERL AR N o SEARIEAFE S IME > B et iRt — A ik
HEE Ry ¢ i/ NHBUSCR ZE Y (minimum efficient scale output)’ o B3 [ 5 [ /N A
B 7 AR EER g SO R > At LAn] (e BE PR A Bl IME - BEPRRY » B AR R
A QY Iy > R RERSAE A Bl AR B A SR A K HE(QM™) - IRk Tl R
75 it (over capacity) 2 114 « AHENT - F AR AERLAR QY5 IR HIIFORERRZ A
TR A SR AR HE(QM) » IRIE T Ry 5 5 A 1 (under capacity) 2 1713

=N
B
ﬁio

$ MC
AC

e

Q

>
1 ERERRA ~ FHRAR&/RIENEREHRRE

ARy RS A R ENEEI T R ATE G E R 2 Jik b IR PCM $ FC 2
— PRI AT T BB R o MR PCM L8 #THERGLL Q). LBtk

P_c:1_%:1_%.Ac.Lzl_l.Ac.Ezl_lﬂ )

AC p AC P FC

PCM =

5. M/ INEBRCRE Y > W IEE TR EHE R RIS BOARER N I SIS AR AR
Hho B N S R - FE b AR HEE T B R
DS E 35 s i/ INRBEASER EE Y (minimum efficient scale output) » ZfgfFa% A = | - H
FIT < SEEE A B/ I e i LABE R minimum — 3R] BEF E /2 8 T 2 AR BEE R o i/ [N
IRIERIEZ AR R i) - MY 2R & P RA By i/ N » 22 5 ¢ Stephen'™),
p. 22-23 Z ¥ -
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% RIS R - ATHERS FC % PCM 2 3EHAITR® -

AC j 0AC

PCM _ 1 (FC 1 orc CTAC {mc_&}

- - 3
JFC P OFC P FC? P-FC|JdFC FC )

R L philE] LR TBIEA ¢ A R FLE O IR (R SRR EY) -
AR S /K HEBR FC {HBLK > [FIIRF AC # i 2 BT 28" « [N » FC B AC
R B 1R o RE AR 2 220

AC AC

AC(QMES)

FC=0 FC=1 FC’

2 HEREEA TR AR RE

SRERIE 2 WILASA] © BRI RSN > B FC SERIMIR e s Nt 01
FRRASE B FUE B N AC KRB MC #R[.2 BEE » RHBES A Sl i X®) » A
R RIS < ETFCRE L - [ 2 fE= FC{E. L8R FIFT B A k) -
% FC™ Ry 5 FC{E > RUIHE 2 v FC BLAC fi& 84b, o nIf3HIAT T ZBIFRL -

JAC _AC

FC>FC" » Q[Z=—=>2"= - :
AR FC > J&FC>FC IS4

6. FHIANTTEZ ERE A R B2 s h - SRS B (ER K HE - e —(E
ROKHEB R A A A > 2 —dMERE LB - A DHEA Q)RR R
It — SRS EAS R HE B IR 22 0 =] FC 2388 » TR T DI#E -

7. WERAEB AR L P B - R MR RS R % - FC RIREREEEA R
BT o ARERIR I — P B B ERAC TR K - S FE A G B RE B - SORRIFSERL
AP REL » 75 L > HRY FC Fag#A s m M2 iddl - bR EENS
BIRERE - IOAWIIOR A THE -

8. 22 Rl —bfEE
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JAC AC

W FC<FC" » EU%<F_C .
O FIH BRI AR o R G)fF T et Xz BfR
. oPCM
WS FC>FC > HI FC <0 4)
W FC < FC™ 5 | ZEOUBN 0 (3)

dFC

A=) ~ A6k - ELABGAE B e <1500 T - [ FC Bl PCM T
ZBRGR » AT LA 3 2R ¢

PCM PCM

Ed

FC=1 FC

3 REREEERRAZIRERE

M EHEE 3t BGR - R ATEIEASAI - B FC = FC I > HURHRFE PCM FolieK I
% > A ~ @ ~ EZAER - DT EHRAT M RERGHZ RS

2 FC /NP FC HAGE FC' 2 W3EHS » z—P <0 -

¥ FC ik FC WSS FLAGIT | 2 ST - §_p> 0

BRI > 5K L o KGR > AWTFER IS AR -
S ¢ ERERA RO o Wi nTRE DL REE R AT -
JEHET - ERERAA R NRE o Wi T RELLER(E R AT -
MEH— ~» L EAEESE - AREIATE
Ea A Y R - e EAIRCEEA R T BA R e g

™

LSISEN
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RTINS R R RRET LAY - R > R RA S e R /K YERR -
BERF R AR A ST il AR T TR - TR s 1 IMA LI R - IR
RE LRI E PR 2 A ARy -

HE L BB IERF G 1 Spence™ AR Ry MR & e AEA e B E (A TRy PTG
Jls o BB o LSl LA RBERRIVT 7 AE AR b FEE AR -
R SE M T Ryl Bl Ry - #0052 > WS SRR TR > L i DARR(E K
L ERRCBRRA R - N - DURRRS & (EHE SRIBE B SRAIAR E < SR -

IMAWITE BRE TAE - tURHMAIR Eult i LAEA - 2REFE A2 ity < B E
R T Ry e TRRAR AT © BRE L > AWFSERE DOEIER AT 51k - 2R AN AR
22N AR JIKFTE - HBEE AR A R AT E0E ? M8 i L s SFAAAE
FWIRVEFTEWE ? AUERMIZE A Al LR e R A R TS NN SEH T MR L
Ko BRRE RN B RS > AT AT A AR AR (K H fFepsss
SR FIETERR) - ARt - DUSA S T E T GEAN © IR BT B Fol
SN - AR - RS E FR P E S T TR MIRTE AR R 7t - I EH A
R L _E BRAETRS T SRR B2 - DAHERF i 8 LR AR A LS B

W~ BEHR

4.1 BHEAREA

AEFE TAERERE AT - FE R A - FTHES e B RO B RS AR «

B R BRI AT 22 2N B2 8 IR WS BRI K HER S22 o] 2 (BER 2 A F] i 2]
T PRI R 25 s RS /K HE R 25 R PRI
;= f(P, C)
b =% /N v [N I =% RN IV |- 1 ¥ S O =% R/ [ g it (e
HKHE -

P EHH A ¢ (e AR K G R SRR ) 2
ARG - KA Ll — S R A L2 M (dummy variable) » AcER3
AT B EBIP 26 5 T2 (TR S R 2 TLOL A A AR e B
o B MEI TR
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I-1 202
Ty =apt+ Zkatk +a b+ Zkat, k—1+1b e (6)
k=1 k=1

D Ffiz2/N ] i L5 k AR SR RN SR ¢ I AE 5 1 R A R 0

SR -

AT B SRR R AR B+ 5 > s NS Rz 1=3) -
1A REAR A SRR BB < ST HIRHR IR e 25 W AR /KB OE & » B
— IR EKAE > RN B RS RR A AR B — EPY 3 (third quartile)iks > HII%E
S i ek eSO TS R EES VIR 8 Sl <t EaS v S ORIV £ P N
AR VYo fi(first quartile)Ry - HIE FERZ ] L RERAY T /K e - i ER5 1]
LR IR R h Sk e -

IR B AR R e B FUE - AITE(6) 3R R T U s o

7y =dy+b Dy +byDyy + a1 By + 03Dy By + by Dy Py + e (N
D, =1 w o C>c?

= Hth
D=1 w o c<cV

= Hth

C Ry BRI BRSSO 5 n (D953 5

C R e A R AR ¢ Il BB AR sk HE -

HIRAEAR S WFFEIgIE - BRI 22 < S - SR RE A/
ARSHHRLERR - TR T > RIEEANTFE R b RS 8 - 9 A
BOE LR MDEGE AR (D) » 2GR e ey 122 8 AR
L5 o B AT AT R Ry

7y =ay+b Dy +b,Dyy +ayFy +b3Dy By +by Dy By +bsT, + ¢, 3
T =1 o>t
=0 Hth

=Nl R YIS SN T E P if]

i b AW E @) AR B ET - AR FIAHBE 2 1T Ry stk « 2R
FHAG— S TS S e B n] 751 - A S /K ME B A A /K ME IR (sl SRS R R
1Rk HE) > FIFHIREE DRI RS Sk HE > S hRa 1 S S A Ay - A - AR
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IR HAEHBIT BRI /K HE(O=0"" ) IR (HL Rk S R AR SR LK HE ) - TR P e (R DA A
FEUKAE > BRGNS 2 AR o RIERR S Lot s PHERETRG i DU+ 2@ )il
Py K Dy Py FRHLZARBRI(ay + b3 iR 11T Pi B DoPi IBLZ ARERICay + by )RS By
1E o FiPIAWIF . EHEE LA - R rI A G E (hypothesis testing)iZ 53k » Ak L
N Wl E R (null hypothesis) @ 7L - FAKETILE G < sk - HIARERE
Jir SRS TR EAT T

JiE fEEE— © Ho:(a +b3) <0, Hy:(a+by)>0

REfEARE . 1 Hy:(a;+Dy) 20, H,:(a,+by)<0

FE o KEH Bl e A AR n AR A -

L QIR AR SRS — R > HITERRE 22 AIE MRS S Ry /K MEZ ISP T 22 ]
EREIF AR B AT HER R — A% > R SRR R (B RS S5e T AT (LR AR SRt~ ITiAE Bt —
TEOL T Ry AR R R [ - RN A RE R G R -

2. QIR S AT AFRRAE SRR B Ry (/R HER - A RSB A L s
o BN A AR © KIt » R7 S A SRR =TS [ - Ay > 3
FIRE R EEERSE TR - FTLMERE TR A2 -

DUN B AT RENTE o AR - —— 1 T3] -
1 AR

ERP o e A A ) e R LA e A B = T AT
BAFRAEE AR T B FIRERE - AU AT AR AESSCRAR IR B 2K - IRAERS IR B 2 ER T
o Al NEBSSCREE HI(MES  output) » 2L iR ESCR LI - S5 2
FERE B EEAKAET - AEER R FIR - DIECERHRAZ AR/ ML -

SR H B A 22 A S B A e R T e Bl i S ATE - (HAS DA%
R L BRI - R LG RPUELIS MK iR - RTS8 T
BRSSPSR E R AR - EER LS A% DU s i B < s 88 - TR
LR E R K KETE AN A SRR R JIL A ke 2K
/N BB T T Ry LR IR LY HIE AR R AP L 2% » T
FEMR R R L LOKMEIRY » 2 DU SR E Rkl e sl - RUBARAY I A 252 11
17 Rys BTG At i -
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SR FSRIRER S i AT DA T T TR AT A TR 1
A K © I iz A TS H 2 TRATEK > AHR SR A
1 o DRI LR IR 0 5 T BRI . 1500 > SRR SRR - LA
S DI A 14 L RO TR (TR DU 2R » ST L 1 45 301, R A i e
BT -

2. JERkHE

RBFSEr BT 2 TR R Y 2 ISR » I AT e e 2 i 2
IR bl » DU A SR 2 BERSIRIL - S S SMBOS (R BB SR
2T - RATATIRTE SR L R R S » HORTIZER LIz A F AR
S TR SR B HERE » DL A S R A M > LIS 4% 1
LI SR -

3. (kK

{ERBHE T/ LT » SO BRI R—2esrh] > S kA e o {1
EREG T G T P S R P A AR M PR RO | % 0 TR
RIS PR - SR SR A AT A 2ok o L
AR - (L SR AR ZAIRITIZE L AR R R T ELEE IR
WL B L o TERIAE R T NIRRT A A e
B ST o R R PR PR b DU Ry bR
B » SEFTRITSIEME o A R LUK T3 TS - DL T %
A B B SR > A P A - BRI LT e
HEST AR 2 B R A > LN R 22 -

P ESMERE ~ SR\ LR I H 2 B PR AT B S ATt
PRI 24% 0 EL R LR B » TS TR 2 ok
B IAPR L L2 » R & Bl R S URUE RS HERER £ 5 AT » HAS 2
SSETIT TRk DUTEE 2 7 AT (L — B GAE B\TJUE AR 2 - ARTTIAZ2 ]
SHRTTiEZ BT FIREAE AR A 50 7 B SR S 58 T80 TRt R 4
1o DRIBE » S5 8 T BRI 2o » HIHEA R 0 i s

9. BRISHII G BE R R TR A EION » TR 5 BUR AT 2 B S IR 0 2
PRTEFIRESE - AR ST > AE 2 FfiZe A AITERIES - 5 — i e iR T
ik FERIIETS: © FTLAi22 2 RIFr A A S bl L2 #EE - BIRDIYISEZ
TR HART Tt B - 1A ART T E e s S L B - BEARAIRT LR s«
SEEEL ATy TR (S B S S i
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ST LUIRESS) » AN RERETR I Ry & i B SERS 20RL

SRR Ll 2 S EEZ0RE - BRI R0 Wl R SE R - IKILERIEDAIRL A T 1
1% > HT e 28 ARG 2 206 « AT R SREUR 22 28 w5 i B
X A ERL - DU LS R S A (RIS 25 iR o B R ol A At
ik SEIHIE) - ACEAGAR I BAEGRE - 21 > FEDISS I (B2 PR BOR DL S i 2 22
{8 > ZRHEM SRR < BB - itk - PRI RIFT RIS SRR < 2 VMBS & DUR S
iR B B AR TLREMIZE 0 AR R A UIE R AR DUE R iz A Al
Jl i R E R K HE

4.3 EHRA

AR S EHE S22 2 BB TS =Tk 2 & e
(3t 30 1)) » SRHEFTRIFZESMT « [RIREERIAAE [l WRZEUIn - SEmize 2 e Wi
) - DRI ASTIFSES SR FITIZCIIR 10 16 10 H it s i - ET AR
PORLZ S [FHELSMT - Tk 10 it « Adb— mles - Bdb—ArE - Adb—1t
i~ B — R BAb— AL Bt — S BAb— B - ElE— A
T — TR i — SRR -

AW B S WUAR S ~ SRR THE RS20k » HRER DL B TR R
I T Bt s ) R iFoe bl s » S sifize A w2 B Ikt - B
R NAE 2 SRR RS T BB T o2 | B -

4.4 THEER5»W

AEFMEE SRS 8 (R =i/ - /735 (OLS: ordinary least square)s
HETT A TR AL ET o 10 A T AR A F A DU FLE E 2 ¢ B BT E (t-ratio
statistics) » HIZ3 Al 2 BIRR 1 8 "R =Hdrh - iR Bt OLS fhiEtiEhiz
Dubin-Watson {E(D-W {HZE[A 0.615)8FNEE * sl flist =l Bl A EA HK
FHER Z FE G (B Hy - p = 0) » [RIEEAHFSE 53 2L—5 g F FRAHRH (autocorrelation) 2 fifiz
JTEARAGF A RIS - MR AL HE LU LTS 2 ¢ e tE » Rl 281
JRZR 1 i SV s Fprh

[FIlEE - F% 1 2 370%% R*(Adjusted RH){E(OLS 1§ R?=0.495 ; AUTO f R*=0.892) 1]
DIz © DI H BAHB < AT Bl tS < FR% - TR EL OLS fliE AP ihifs L 1%
B o HRIE R A 0 S B RE ) o RIS R BRI F BB AL E T » SR a5
R RE » MR & R — R B R RY PG L E B ARWESSRE n RS A N RS
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1%

1.

2.

3.

R FRE a0 Fo F1(-64459) HLR BB AFINZ(E 10%8HE/KHE 1) 3 DU G H AR
AR TR ZKAE > BRI U B (ag + by Blag + by fEDE Ry EHUARSR -
AP AR T3 BTS2 R WP IR L Rt 1S D

AR B PRI ar Ty IR (423 13)HAEARETIRE T E & Fin M (t-ratio=1.36 )k 'E
FAREIRE + FAEA S R S /K HE TS ol (A% T < 3ty - T s B LR 2
PRI - BAPITAE L (B SRR /MR o IRIBEAEAN S R B AR A B P il JlA
FETIT - (ERS _EiRs A2 Al A TR - (AR 2% - BLH > 1R
i R © BI85 rT REAF AL R AL ffi(strategic complements) <35
FHHURE -

{ERS /K ME S R A A R R B B (R bs Fo B1(-46129) HERFE AN EFEMNE(E ST
IKAE ) RERIAOR + HE A RR N E/KIE T - RS = (E R SR - QIR 2
INEIEAK] > I DISHE AR S SR A R 2 » D05 & 0 AR REA ke
o REEA A2 A WS AT B L IETHDE 3% © B4 Hay + by ZPRBONT Ry £1(42313
—46129) HEHFE/ N2 (F Statistics P-Value=0.91) Z iR Ao HREEH -ArS
FERBERA R R /K AE T - RIS RS L AR ST - RSB BERT22 2 Rl RIE
Rt S (E TR > DAL 2 BR & 76 R B85 LHBURY - 175 & LAlREREDR T 0 R
WFFEIR] - Mize A Al BMEREE T TRy - MR RS il LT i A
e

 AEAS/K HESRR IR AR R RS L PR by S B1(-5593) » (HNGANREFRABSFIN Z L ik

ROE B REREUR ¢ EEEA R MEAKAE T o RIS fr e A H
REEHZE A A A (HREIE AR - 55 HHay + by AR Ry 1142313 —5593) »
HAGARESCRERERE KRB (F Statistics P-Value=0.246) e BUC R EUR - A
WHFE R Rk o Ml SRR R AT o (HS AN

FE L I REROIEIRR © E i s R - i Al LR R
PRFMEARAE T > SEma(ERS BZE 2 FIHES A (R FRRTESE —HHa, > 0 ZASRAFAD -
ARHRA A REE S A T H SR R G0 T B IR AA = T il
Al R S A AR U2 A BR(AT L a) +by > 0 Z ARG WA 2 RIS L 3L
£ » BiE & BN SR R B I o BRI TAE T L MR T - R REAF AR
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W5 7 i S UG > (AR
TRy POl R GRVYBE B > ATt « WA L R
AIREfR BE B A2 115 RS BT - WA BRI (strategic substitutes) 2 35i 5+ AU &
B -
5. [RE[ R A L AR bs Fy1F (17848) H R HEEE R SR (E SPHBEE/KAETR) « itk
FEARBIRZURE R © FE BRI m i S SR P A B IEFKHE > fE
B R 2R -

®1 ARAMGEHEGESTZRHEKEEZ (1EEE

—feim NESIEE A % g H FeAHR .
. &L E] , . t B
(OLS itz R (autocorrelation) fliF . (RE
ao 94217 -1.97* -64495 -1.834%
a 77315 1.737* 42313 1.364
by -42706 -0.563 51733 2.297%
b, 26557 0.5854 7177 0.398
bs 37293 0.521 -46129 2,181
by 25899 -0.642 -5593 -0.346
bs 5025.6 0.382 17848 2,397
ks R? 0.495 0.892
D-W {§ 0.615
ag * fRERIE S ap * fERG/KHE
by R SR R by ¢ RIS SR SR
by * fEAKZKHE x EEREAS MR b, : fEAKKHE x (KBRS MR AR
bs IR A Y
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LEGAL ASPECTS OF THE OPERATION AND

THE FEASIBILITY OF ELECTRONIC BILLS
OF LADING

7k &7 Chih-Ching Chang'
(90 5= 6 H 1 Hifehs » 90 42 8 H 7 HEE—RMEW - 91 43 H 6 HIER)

wmE

EETAFBITONR > ETREELSZBATREMKALR B
#F R ERBEFRZINE  RETHREEALARKRRER 2%
2 ERBELHEGRETEALAZI AR EIE ROFARMEERE
FTHRARLEBEEZEARSZ T A - B3> KBEXAKBAETFERZE
BRE - BAORBFELECTTREXEAMNNREBE HELZBECST
AFEH—RDNELFRMEE RUNLAEAR HARETFREELFE
B AR XERHETFEE WERRFHNG  BEBBZEETE
TFREEAEEZRA > B ERSE >R TITH -

A EFRWEA ETAH CTEEE HAX
ABSTRACT

In the age of E-commerce, the use of electronic bills of lading can
provide varieties of advantages, including lower operation cost, prompt
delivery of documents, efficiency in operation, and the prevention of
documentary fraud. However, electronic bills of lading must provide a safe
transaction environment and three functions of paper bills of lading, namely
receipt of goods, evidence of contract and document of title, in order to

1. [T SRR R B A B B A RIBA (B kil e 202 LR T ALSEES 2 SR RER
WA % 5 E-mail:cchang @mail.ntou.edu.tw) o

—451—



s FET F=+-%F F RBEAT—F5A

replace paper bills of lading. This article explores how electronic bills of
lading operate based on provisions of the ROC Maritime Law, the Electronic
Signature Law, and relevant UN rules. It also examines the application of
electronic signature, encryption and decryption, and certification authority,
etc., in order to look into the legal feasibility of electronic bills of lading.

Key Words: Electronic bill of lading; E-commerce; Electronic Signature
Law; Maritime Law
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EHRSG Ak TH « fEBTERREB N @ EimEEE s - (DS
EZ IR ATSHTY EE S AT > BRI BT ERE - QUK
1 IhRE » RO YRR ~ B~ IR DURQ)ERIEIHZ ShRE - ik
CEAGN o MK IR SR T AR by 2 1 T R (B S I S SRR ) - SaE AR -
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o EXREREERERC R o AR S IRE (IR ~ PORERE S B
H) - B ETRIFIIEERC" - BRI AN TR R L A TR Y
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RRMBEIC o (b5 EL IR AN o £ 2 Py > {HL LB o Kok > |

o

53.HJi 3 “includes, inter alia”, JEGE Ry " ALAE---FEAILEE | - BORBRIA TS 12 S i R
A I o RESE 0 HIRFAZ B E—EE R HIGR - H 125-126 -

54 DS > EERE R E R 0 H 22 MRS T A = -
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herewith incorporated. These terms and conditions, etc. are available upon request (or are
accessible through xxx (Carrier’s wet site))”.

56. 33 LU NYIESCHE © “This Electronic Bill of Lading shall have effect subject to the
provisions of the CMI Rules for Electronic Bills of Lading, 1990. In the event of any
conflict or inconsistency between this Bill of Lading terms and the CMI Rules, the CMI
Rules shall prevail”.

57 73 5F4% NYIESL ¢ “The Contract of Carriage evidenced by this Electronic Bill of Lading
shall be subject to any international convention or national law which would be
compulsorily applicable if a paper bill of lading have been issued”.

58 g raik -G PUIBREE — I Sedig Al - FEAR IR — PR (b) K -

59. 7KL 3.3 -

60.2 3 LI N IESCHE + “The Holder of Electronic Bill of Lading Key has the option at any
time prior to delivery of the Goods to demand from the Carrier a paper bill of lading at the
place where the Carrier has facilities for the issue of the paper bill of lading. Upon the issue
of a paper bill of lading, the Electronic Bill of Lading Key of that bill of lading shall be
cancelled and its EDI procedures shall be terminated”.
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