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ABSTRACT

This paper develops an analytical model to explore the relationship among
the PCCR (private construction cost ratio)) GCCR (government construction
cost ratio), royalty payment, and GFRR (government finance recovery ratio)
from the government’s perspective. The purpose of this paper is to modify the
drawbacks of SLR (self-liquidation ratio) in the present BOT financial model in
which the SLR cannot be appropriately used to analyze the government cost and
financial recovery in the BOT projects. In this paper, a numerical example is
conducted to find the optimal solution for PCCR, GCCR, royalty payment, and
GFRR. The results of numerical example show that the BOT financial model
could be operational and explain the relationship of PCCR, GCCR, royalty
payment, and GFRR in the BOT projects.

Key Words: BOT; Financial model; Royalty; Self-liquidation ratio
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ABSTRACT

This paper develops an analysis framework, which is based on various road
users’ choice behaviors, to evaluate cost-benefit on the highway electronic toll
collection (ETC) system. The analysis framework also helps to determine the
appropriate number of ETC lanes in a toll plaza. In addition, the equilibrium
number of vehicles utilizing the ETC lanes can also be investigated. In general,
road users choose to use the ETC lanes to shorten the delay time spent getting
through the toll plaza. However, based on the numerical example proposed in
this paper, approximately 13.95 % of the ETC equipped vehicles used the manual
charge lanes when the ETC lanes have become crowded. This result implies that
analysis on lane arrangement in toll plaza is quite crucial for planning ETC
system. Compared to the 5 manual charge lanes, this paper has also found that
4A4IM (4 Automatic ETC VI lanes & 1 manual charge lane) is the optimal lane
allocation under the condition of the permanent traffic flow, lanes numbers and
tools.

Key Words : Electronic toll collection (ETC); Cost-benefit; Highway toll
station
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ABSTRACT

In general, when the normal operations of airport common-use counters
are affected by incidents, the airport staff usually have to reassign some
departure flights to some common-use counters in real-time to keep on the
operations. When such reassignments are improperly performed, it would result
in increased cost on the users or decreased level of service of the airport.
Therefore, it is important for airport authorities to efficiently and effectively
reassign flights to common-use counters in real-time following airport incidents
to maintain the airport service quality and to reduce the user cost. Hence, in this
research we examined the objective of minimizing the total inconsistency of
flights to common-use counters with related operating constraints. Two models
were developed to help the airport authority properly reassign flights to
common-use counters in real-time following incidents. These two models are
formulated as zero-ome integer programs, which are solved using the
mathematical programming solver, CPLEX. To test how well the proposed
models may be applied in real world, we performed a case study concerning the
operations of an international airport in Taiwan. The results show that the
proposed models are useful for actual operations.

Key Words: Airport incident; Common-use counter, Real-time assignment;
Inconsistency, Zero-one integer program
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ABSTRACT

In this study, a model for the household decision on car/motorbike
ownership and use is developed, estimated, and applied. The model takes both
cars and motorbikes into account. It is mainly based on the microeconomic
theory of consumer behavior, in which the fixed and variable car/motorbike
costs are two main components of budget restriction. The probabilities of
car/motorbike ownership are derived and calculated by comparing direct and
indirect utilities. A disaggregate data set at the level of individual households
was obtained based on the household interviews conducted in Taichung City in
2000. Genetic Algorithm is applied to calibrate the parameters and further
figure out the impact of changes in variable car/motorbikes, fixed car/motorbike
costs, household income, and combinations of these on the household
car/motorbike ownership and use. In general, the long-term income elasticity is
greater than the variable cost elasticity and the fixed cost elasticity. The policy
analysis also indicates that variable costs have more effects on reducing vehicle
use. It is, therefore, a good direction for authorities to consider such strategies
to improve transportation environment.

Key Words: Ownership and use; Direct and indirect utilities; Genetic
Algorithm, Elasticity
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% 0.146 Yeroin 0.129 Vi —0.186
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=P{fy <Y —(Y-F)) @ ]-In(1-y) +1n B—& Ry + Buy,}

Z(D{ln[Yl‘“z (V=R )-In(-ay) +In f-& R, +ﬂ”11}

o

c. FRpH VLRSS R AN E R BRSSO RIS TR B R iR
HCEFEO K, RS > R P(o)fy

P{K, [y (v1, Y = Cy) > U (0, Y)} (7
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ABSTRACT

This study tries to develop an on-line flow control preliminary system for
the Taiwan CAA (Civil Aeronautics Administration). This system can predict and
display the estimated flight arrivals and departures in selected airports and the
associated available airport capacities during the next two hours. The two-hour
time window is determined based on the flight time duration of domestic flights
in Taiwan. This system includes four databases and five modules: (1) static flow
distribution database, (2) dynamic flow distribution database, (3) flight times
database, (4) capacities database, (5) input, (6) flow estimation, (7) available
capacities estimation, (8) suggested departure time intervals for each associated
airport, and (9) user interface. This system has gone through a thorough field
test. The results show that the overall system performs quite well with good
quality of input data. However, the available input data is not precise enough
and makes it difficult to conduct tight control. This problem is especially acute
in Taiwan due to its short domestic flight times. A flow control system is still
needed in the future, thus how to obtain real time and accurate flight data
especially for pre flight information will be an important task. If pre-departure
clearance is via datalink, it may be helpful for improving the data quality
partially. Due to the constraints of the real world, it is suggested to develop a
simulation model for further evaluating the performance of departure
sequencing algorithm. This system could be extended to provide information for
the airline to make decisions regarding real time flight dispatching and
scheduling.

Key Words: On-line flow management, Air traffic control; User interface
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A SYSTEMATIC APPROACH TO EXPLORE AND EVALUATE
THE TRANSPORTATION SAFETY ISSUES —

A CASE STUDY OF TAIPEI RAPID TRANSIT CORPORATION
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ABSTRACT

With the rapid advances of transportation technology and rapid growth of
demand in transportation, our transportation system has grown into a huge and
complicated system. An efficient safety monitoring approach is then necessary to
keep the transportation system operating with a high level of safety performance.
This study aims to develop a systematic approach to explore the safety issues of
transportation system and evaluate their corresponding risks individually. The
focus group method was first used to collect the preliminary ideas about the
safety issues of transportation system, and a questionnaire was then established
based on those preliminary ideas to gather the opinions about the occurrence
frequency and severity for each safety issue. The risk assessment was finally
applied to determine the degree of danger for each safety issue. An empirical
study of the Taipei Rapid Transit Corporation (TRTC) was conducted in this
research. Some serious safety issues for TRTC are explored and several
improvement suggestions are also raised in this study.

Key Words: System safety, Safety management; Focus group method; Mass
rapid transit

[l

_‘ﬁﬁ

TR Freiift R A\ JEASHRNE - (G ASEIT AT 2 B9TEHE G 5 I - BLAC LE R
S aea T H i > B SHHWES » —HBAERN BRAER - 266 - RS
Rt Ry A 5 - MR i R E LR T IRk MR MR TR e
% > JHIL RS SRS R RN RO 5tk - DA (B PFS FER L
e fHIRE IR R EAER A MR RERA RER B L 2 - 12 " BB R
HE L ZRBATT - R BEESRM L RE L IFEE - I T B ) Bk TR
iy o 1y ELREE QR - SRS & S A RS R A R L I E B MR
WS e e L B SRS AMERESIR A S R AR » ERERRT T
FLZEHRCR ~ IR E ~ BRSPS > BN RLOKERE AR IR Y5k

MR TR A= 2RSSR BN LA LA BT - AR 2 R bl
AL KL TR A ) MR D | ASE R BT SR Z B4R -
R4 B B FIBIERIF S0 ~ 5L ~ BAEEEE - ERRIERE T BIARR Z 25 s
B oS nIRE SR K F Sl A T IS S H R R i - DARE DR A B fi
TE#RIE b~ HEREMEE L > SEEmRRE PR L T -

—150—



ARSI R 6 LIEERN 3] B0

FEIIHIRLAGE B R < BOR FRE 1 B3 RO SRSH ol fy 258 B R IR 45 7.2 5
Ie1) o 111 7 1 S AR ey AU AR AL B RO S Rt R L - S DU ey s = 2 IR 2 T
[e] » HETPRE e Tl GRS  mlf ~ BkE 8T~ B~ GRSEENTHARSEE
T AR RHESERA I LA B b s s - ARFARARE n] DU i SR s A
R e ARG, < R - PUEERRI RIS « BB - TH - S - T
PSR TRHRE > 2 TEAUBRER ~ AR ~ MESRIH RS R (R bR 1
st RIS B RSB RCRZ BRI BHOSRRARS 1 E BRBRRAN LA AT 7R
LU BIER S i ) vl 24 SN AL i VI BE I e O A EEL A IO W B =S vt S ]
B MHE SO LA —Buthig i - AN A RN 4 R b Z B8 4hne
RSB N AT R IR, — ESRif b 2 o A Bl - TR B R )
B8 JR B RGPS 2 A RIERE YT — Eli R 4 2 A B B 2
Uik - SRR B o M B A S = AR M L 2 2 R e R ToE LD
iz GALREE A R R T 52 -

IRBE AL A RO < Bl BRI TRE Y R LA FSR SR L oA ~ R
WL Rl BRI L A B = R BR - SRl 00T & 1 2 HINAEIREGR N £ 2 TR ~
fEFRREE ~ S BN - DRt L Ea AR L S P BH IR - R Tl
R IR R TR B AR - BRI 22 2 PR S Y TR SR T THIRERS MR AL - D
Wt R 4 A R s L BR A o MR S B AR AR R o TR 4 2P 2 S
R IR DL E > TR ) WA - A R - SRl B e R
BRLFHE -

AWIFCE St THEHR L AT - B FEREE#RL (Focus group method) » #E it
ACFEHEHE < L WA R P E RN W < L E AR L i e
Bi% 0 HHG I A B TIHA SR L S E B RIS T T 195 4 4 I SRR H R
B o AT e A SRR < AR - T TREEURI 4 s R R TA - 3 R s =
LA 2 e T TR A IR IR AT - HARH S SGE I > DARG#RE 4 R %
A o ARWTFEAME Rl pifid T —E5e AR gl - IREBZH RS B
B E PR T R m ALHSEL Rl hels H AT RS L < 22 - DR
FIARKRSGEEEL L BH5 R -

— ~ +8REAR T X RA[CI R

SRR L A R L E T SIS BT L 2T e PR H R e » ]
B 1947 47 9 FSERIMZERHERIT Ebe L —tbiFoeseRess - B g ie e T aRtsa et
L AENFRNA R - RANFETREETERE ~ FEEE ~ DURSEHRRSRI S B4 - TRE L3
s IR EELTREE < e T ~ SafeEh )] ~ BT HlER R R E R, - HERES

—151—



EWHER FZ+ZH M REATZFZA

TR Ry R BRI L RS L e T o SR L R B EHE] 1960 A BIERE]
FI o R SRR 2555 TER M RIS o B AR B PR E S MR s < BRI
TR R 2 2R Eml PROR R R o DU N ST S BB R 2 B e Bl SRl 2
FHBH SRS TIRIRHEL SRR -

2.1 ZEMEERMRLEMREZEEE

KBIEPTES Rt A LRI ECR R bl 88 28 » DB A S ~ 66 ~ KBRS
5 JIIR 1979 A EIRTRHECRHIR LS — B R L T KB - RS RIEITE
% AF 1993 HEEEHE A HE 2o 5 k3 &2 (Military Standard System Safety Program
Requirements, ff§ MIL-STD-882C) - i fA 2000 FAEH AL 2= E EtEYE (Standard
Practice for System Safety, fff MIL-STD-882D) » #5LIEE T 2E K PG k23 BHY & R4
% o B HAHE KB A L A VB2 S by AR L A A B ~ SRR BT ~ SRR & A A
AL E RIS - AR UAERER L & LIRSS - MLl s
WML A AR ~ fa T e B ~ SR RS ~ REF T ~ L bilfE
FEERHL ~ 22 RGN ~ 2Bl fa TR A AL B - iR 7 S BETH ~ T
fis B B R R B S

3 B EB IR A 1996 AF AR T BB R 4 4 45 B B i (Safety Management
Requirements for Defense System) ; » HPZ T ERREIRINTRISCR M 222 BRI T4 4
AR T - SRR R E B ARG AT BRERL BT - SRR SR & R
Wize s Zhk" -

BT 2 [ S B B SR A AT B AR BRI B TR e R R
(European Committee for Electrotechnical Standardisation) g8 EEEAHHEIE] " H#HLER
MASERE ~ 23R - MEE R A H#E (Railway Applications—The Specification and
Demonstration of Reliability, Availability, Maintainability, and Safety ; f&ff EN50126) , » §%
RAEIOEEEE R T TERL ~ 2353 - Mt - RADIMEZ B SAHRITESETR AR 2 B
> S DU 28 SR A A A P e T R e e R B R ik Y

TRPNERES 2 E RIS (Railway Safety Management > f&ff§ AS4292) FIJFH BN i 22
SEPlET - VE R TE R T L 2 KR - HAR OGS L 2 R
it ~ BRES SR MR T B ~ BB A AN T R B T ~ BB SR A A
B RERHEHE

[IRERS B o SR e AR AR - S n] 1 R AH R R e S 2R AR 2 B T2
ML AP S S B -~ AR A T L SRR SE 3] - B R M
LZREEE T A IR I MR T - e I & H BRI B AR < 1
T3 TS BE A (2] 45 R 20 2 B bt IR Ik i 2 e R R SRR - BRI
S R 2 A A b R R P MR E e AR S BB AN AL DL T

—152—



ARSI R 6 LIEERN 3] B0

S AR (RIS MESE T = B 2 R - KA E ) 52275 S BSR4 2 AH R AR
B T B B R R R ET — B AT T R L A B R AL MRS
B IR ERHEBERR L B R -

22 RiR2 5 IHET L Z AR B EE

TEEFAGHETR AL T A S EUE s 4 e e FLBe e 2 T
TR BB - PRI BT B 2 A B D P S Ry S Bl it -
KRSERE AR R AL TR 1 - SRR 2% TR — LRl LD B i R
HE - A PR 2 A R B BB R 1 e s i 7 o ST B SR i
LR B TTIZE ~ YR SRR S |- -

Reason " {2 — 2B RR A M ORI 20 0 7 2+ R AR RBP4 A
(AT | FTR) T BT » DU BTSRRI 2 A s E R - LS4 B 2
¥ TREVIEW | o TREVIEW | % —25f 4 ML - ST - AR TR  LEpes
S BRI T Y 22 2P B I SR + S U P S bt PR 25 P
I = A Reason " 5] Tripod-DELTA SEFFEEH/A F]: (S MURATEAL - 6 Ry e B2
/AT MESH (Managing Engineering Safety Health) (4458 b7 (e 22
gﬁ o

HaEE
A v
TAFREHRR
Ay
FL2 (T

A
Y| N
(R
\ A Y
9]
e ||| | #
i [ P
it

B | BEHRRFEEE"

—153—



EWHER FZ+ZH M REATZFZA

Edkin %5 "™ & )] PASM (Pro-Active Safety Management) 7 REVIEW 25 /5 yE Mk I
BRIK N F] 2 L E PR > BAHSUE R EIRE B B TSR BB e 0 15 E] 13 S
BEMNBIE L S 2 K3 WEBRRATER R 13 BRI R (1) BORZVE ~ (2)
FHA S ARG RS ~ B (3) " diR =K% -

ST ~ Bz D S RS e, ALARP (As Low As Reasonably Practical)
HEQI R B - RO INER (FN-curves) BEAHAJRBEHE 2T o d A o i R i 2 4 J i
IR 15 Bl B G RT A Z B > DAUBCRIER & 2 PR > Ry BB R i T H T
—E Gy TSz Ak UE - SR LRSI L A BBOR 2% -

FEBESE I L R P SE AT - FREE " o 1B S T R O S s 2 IR K B i
FEHT B IEA TRITSE o AGEESERbTIerT " Y B AE L R T B S8 B
1T~ BB = K R 3R B S 20 A & IR b 5 S5 » 2R By ) R
FHEE S 2 A B B Rl » T PR E i 20— B B @ M Bl — 3k« e B
1 o BEIFIRAR B Ry BB G B BRI e A B SR Bl » Bt T PR L A B
JEE R PUSEERE » 43Ry (1) ENTHUE AR - (2) e i s m e b ~ 3) &7l
T L A SR A 2 B ARSI A T 5k ~ (4) (RIS R AL IE e i A -
11 5 PY B SO Y 2 R R S S S TR B IR R
St HAR - BOEL TS - B RMEHE SR - i B s e Q] - P T RBE AL
TAE ~ RENT LRSS -

TR 7 g B e A A A S TR o AT LT I AR o RS B g
JINRZEZHEBITER LA % - YR ThileE - A8 SRS - Ik
B80T NIRRT E R Lk o 5 e BRI T EE B et i B AN ~ R RANEE ~ Lk R -
IMBET = S LA B ~ B S 2 thend B T B THI ~ B ~ FR8 R ARIREEH
% o

WE DS EERM L s e 2 i TR BT BN T 2R TR A
Fi o NHEH TEEEEE R QTS ER R SRS R DURE
TR S A N A a8 RN RE BRI TE) - AWPERIEL B LR L B
BIEL > SRR R - DL T REITERG ) AEEARSY  IEE A T HR
iR T Ry IRBEEE R RS G T B L i ik -

= BEZRBELESH

R < SR SR BB IR B 2 4 - Sl AR SO AR PR
FEB A RIA > FRORUGEIRA DI RS MO 2L - s R A LA 4 < BAX
LSRRI - B E S TR EE R o E Az E ARk - e 2]
SO T2 WA BER AR E e B I A S P B TR AT ~ BFAG ~ AR

—154—



ARSI R 6 LIEERN 3] B0

B~ B ~ Ok ~ BRI TE - DAMECRTEATET ~ 3eit ~ Mg ~ il ~ 4 - DIRIKERZAE
s B rh - 20 A IR RERERIAE ST B HEIE A - DUMEOREEARSRMOBR [ 22 4 LI RRE - A
WFERI SRR L AT R R I 2 2 < TR 2 AR AL A I A 5 T - ‘i isE 5
T SRR e A DL P il rh o B R 4 B B e A 1

3.1 BEETERERMARSE

RN R RIS BA N AR BLAIE B B - $HE P iHE AR A
TNz NGBS e T A B2 B DUERIIS 1 Uik o G im iRER B
R T G T A R DA B R s, » HAh BB E G A BN IEEAEE H 3
% A SETE A AT Z R - (KA R et N B H S 2 &k g
&R R AT RE MR R Bl A B AT -

Edkin 55" 3 {5 ] FE B RS AT iR S S S 20 2 L BN SR R R FE G
BN - ESERYCEE M AM L WM E 2 f7ik - M Stewart"” Bl
Greenbaum " 5 3%k £ Bh MBS S A i il S E RS © (1) BUEM5 - TEII e NS R &
K+ (2) EEEA nT A LE R T 5 () BT T EAEAENE 5 K (4) hBEE T TR R
AL MIEEE 1A « AN L S R L e M P B - e B 15 & FE R [ e
A T BeleR: - BEIE USRI -

AW oA e T AR BB S A Ryl < s AT R B AR - B URIE
Hale ™ FTHE. 2 Z 2 BSR4k B3 (Safety Management System, SMS) i3] HiZT dii
Hale £ 52 245 PR MR Rl A SRRt el 2B e BIY]  WAn et BNy RI P A R B > A hE
e H LRI RE SR AR A 25 A AN [R] FLAERE o 22 i B R S ) R 2 A B o A LA ER
JESCHERERE S AT RT3 50l (Structure Analysis and Design Technique, SADT) ¥ A » 1
& T A (Input) ; ~ T yEENEES (Activity Transformation) | ~ Bl i (Output) | 5
SRR A aEIH E AR M RTE TIEEMERS (Activity Transformation) | BAEEL#
ST L LA BRI BB RI A -

RIELAKHSE ) 3 G FEE R o A i B 2R » S AT PEER 2 s AR - (e A
M CRAMZ RS - AL G - AL )  [GEERE T GEEZ 2E R - T
RESZAEE - BTl ML aiE ) » KmiEs (BoFEgai e - B
BhatE ) FHETHHEERMNARL S EHIEE » 8RR BEREE e 2 i o ML
e R H

HilEm b1 T AERE NG i FE R nTRE KRR < AN B A — TG - DUERIS 1iiE
EIAR o MEAE B TR SR B o 2 A TR P =iy - SR TR T 2 AR B AT A
{E—iEa > FTRR IR T RERS R UL » 1A dm L SR AN S sl o AR A 2508
ITFRENERE R G TR ORI R R AR B B DRE - I EBRTESE A B
HAEM ~ W A B ~ KA A B = > R R TEEREE R - ASHHPTE  aE
FREWITE A BB R A3 S CSUBKIRI R M 75 - Horh A b s 22 2Rl - Rt

—155—



EWHER FZ+ZH M REATZFZA

Fe N BRI SR BN s R i L R

oy R SR T SR Al o R = (P BT T e B2 ER R S AT S S e it
A e R AR L I R S B R A B UL B E I H s L e MERe b A L
ReERELA L - iR NIPAGRATE 28155 B AR B R - — ML FRRLEIRGE S5 2 Uik K
St E— AR AHET - H g A BEHETYA 2R CRBSRIBR ~ S8~ I
B~ A AR —A) 0 Wi A BRI A S EGGR (EB RS ~ BB EIBOR ~ hER ~ b
BES A A BHAE-CAZ G (R TR SR 5~ @il T
REYE ~ T RRBEL TREAD - B TRERD ~ SRR TR - DARRE TEAES—A) 0 &
SRR BRI R e T = B NRE > R TAE A RSk - DUERy i i 2 A iy
R R -

32 BERHRENBEREERRSN

TR T S SR T RO T B S iR TR A B SRR i
B peh ik EE L R R L TR A HAT B L S AR LA
R 2 A B S RS Tt ~ AP ~ HOEH LR KB PRI AT S e AT
A L DS BN H AR A B 1% - R A e & 2 2 fTRE B 4 2 i BRI - BIlAn
TSRO T RS L BRI B A R PR BE ~ DRESH ~ S aE
FIA o SRR T EE I ) L R AS TR R I Bt A A
W R 2 A B AR A AR B B0 PRI AT TERE AU BRI A T L
SESHEIRE TR ~ SR RREI SR SRy TR fiib RN R o - TLURHE axiitt
BHINFR y - (ERBERE T L RIS R I L 2 -

FEREERERAmRC SRS AT ~ B ~ MR TEURREERR - W i R B L e 2
AT RS M B B o AT e Btk » MR PR B BRI i B b lREs AR 25
AR 124 QU > AGREELEMES IR 19 82 2E BN - 2000 © (1) SeERHE - (2) %
fRATEL > (3) SMEBRBEINER ~ (4) R U BOR ~ (5) #8088 S BeE /73 ~ (6) AEREHf ~
(7) Bxfiiiat ~ (8) FEMLRHEMIE ~ (9) B TMEARFIE ~ (10) fifidbERIE ~ (11) FRFI/ i
(12) BB ~ (13) BUR ~ (14) SREfRE ~ (15) Ml 2P BiEE ~ (16) RS ~ (17) Bl
ARG ~ (18) Bl A EERAT - (19) TAFERET -

M FERMREEERREBZELERE

4.1 FERMLREEEEKEBNRZER

FESEHEE R 2 2 MM S W il TR > Abte) bl — P DUE S M &3
TR RE & o BRI - B At h B PEMURM L S PR IS - foh B S AR

—156—



ARSI R 6 LIEERN 3] B0

B TSR L B SRR DR R AR R 4 2 RS

PR R HEHR I 2 B R RSN 40 AP R A SR RS R T AR L
124 {2 RS T - A5 LA Pl « 2 A TR L AR A B KRB R - 59—
b7 TR U S Bl 2 A R INIER - AL > ANSRAERI 3G T2 W) > A EHE L2 2=
DU - nIRERR e A 56 B st P B [ LB A2 Tl A TS L BN
WEHTFEZ TR - Bt BB - AWHE yERRIET AT 2 19 (M RmL =5
BN » DR T SMERREE )~ TEkf L~ TAFEEIE ) Kk T BT 5F
VIRERRS IR (A03% 1 FoR) » a4 kiRt < ixa MRE MR IR ] ~ 20 2/ PEIAISR
SRR R ERPRE L wset » IR RS2 L BIRE A - IR R AR 2
R ST ELORCE T S TR -

®1 FTAEEEMBEREZEERZE-BR
EXIE L E PN
PWISMEERSE SeEMIE ~ SMEBRSE - ARWRg - TIEERET -
AEARL ~ MEEDIT ~ Befiiast « BARMITE ~ bR -

i I T~ TR -
| RS EBGR AL B L

B AT - fREERRA -
B TR R e S BeE )T~ B TEARHE -

FEAEE TEE R 2 2 B L SR S L R P B IR - AT e DRI FERh e A
AT & SR 2 PTRES: ~ BRI S M St S A ~ SRR < T e B SO -
R FTRE MRS 1 AR 4 A P RE A T I AT RE - PRS0 Kibaad Je SO AT am g It A
W AR T oe i SR 2 2 B L R SRR T T VAR ~ 19 {2
ERRIRIER ~ b 98 fE L A -

42 BERRREEEBEHEZERES

FHAN BT AL 2B B S NS TR L R T REd Sl Bt
A B SER R B sl e T S S 2 IR MG RE R e T B T A R B
5% o AW R 4 A P AR A AR AR TS A AR RE S e B S RS BT i e T 72 L R R
Ty HERRZ RIS N R AT Je bt — R 2 2 o S R T R B 1
LERG o WHEM TR 28 MR BE N A= T EmushiEE s TIE
TR FHE R AR N Z R - R TR, o~ TEG L o~ TR
B~ TG ) ke TIFEANES ) - MERBEENRER B AR - R
R DR IR - ATFEse sl E K P E B L FEAE TOER - oA

—157—



EWHER FZ+ZH M REATZFZA

Lawshe “" firfg 12 CVR (Content Validity Ration) 3% A BRI - sk T B 521
L FHEE > DAEE G L SR - CVR B iat B - GBIk
T E A RIGEG T eI - BB DI T SN EFREHN R SIS L
LI - PRI B R ET RGNS 2% PRGN T Ry i B A
DIRF & HY o HEHE AT MR

N/
Nei_ y
C - 2

e /2 ()

%

P G R AN -
Ny ¢ SRR TR B DG ) CHRA -
N, MRS CHeEG - CHEe, o REG ) B TIRERES ) 2
HRAW -

CVR BN BFEAFIGET R BEAR I - RS T USRI o, 2
SR AT EE - R BRI R R SR - SRS (1) Tt
FIHHA. C EATRA T NI ISR TRIRE | BB 2 A0 FTLAAA R
RO P - B MERMIE C I RBIRPAE 5 AL 2 3008 ik 2 7
) » AEARTIEHER |1 S BB T - C AR 0.59 - RIEIAAEI0E
RR - AW RAEIRGT » 19 ML EHERY 98 HZLERIE - 5 15 14
LRI 3k S0 SEMEY 2R IR © A A BRI 1S
(AR 3 TR » IR AR BN i TSRO B -

®2 FFEERABMKMEZMEC EHRRER

RIEEEON /MRS GHE
7 0.9
8 0.78
9 0.75
10 0.60
11 0.59

R - Lawshe" o
43 BERMLZEEEBEBEZHAERE

i CVR F L 2 2 AT L BEEURI L 2 E B 6 AN A G T 5
SRSy » BRI R SRS R B T BAE R A EN AR ERE - TIFFEES
SR Ry AR AR R R 1SR i M Ry & A s AL R v R
TR AR - PRI S RE R SR T TSR > e s e SR A

—158—



EI A RED

DRI A EZ ARG LR E N 5] L)

K3 BERRREZEEEZBERAE

i [ | B e SRR | i | KR | Ol e SRR

I Z B RAIR B R TR | 3 ot B G o <
| ek [ e | | gop | 2T ATARRUHER A SRR
5 [2 R AR R e
| SEHOHBIR e g |SRERE TR . AR

A o
o |3 BENEERS R RARE B [0 e RE A LA L
AN I T -
B |4 gUREAS RS 30 SR BIT MBS -
NS mamr R sk B 4 B o
4h # T AR R - % . LB A BEHNESHE TR -
6. I E]‘ . IEEE‘ iﬁ}ilz parars Y N Ta
oS AR B | |2
" 7. CAHRYEEISE LIET - o | B [BEmmmnE

8. %FT’EH%D;%%j(j(’ BTHEELT] ’; 34.5 g BIHEE B
T : T S ATREGIRNE TR -
1F |o. TAezzBl - T PO R RS W
- S

. 5 bzl N ES - -
i 37 AR SLETRAEE -

12 FEY e R ZE SR L - o 384 ;}%jf BN RERE TIEAE
| R AR BB | 30,54 Tt DS e TR -
Wl R T T A0 A BIHEE R R -
i [ 15 O T R AL K AR R

TR BT -

1@§§%¥%$§%@ﬁnﬁﬁ@@ 8 (02 G K R AR K

Bo| B
o | ® miﬁﬁgwﬁiﬁﬁTE%° no | i SERE
g | 00 [DEEnEEkEREEs- || P [ G + S
# [20. lEEEr - | STRED
;| o DRPEAIRSUEER | | e | etk - sl n -
B 21 BT SR B _
s BA BT NS L At - e 45. B [ s S Ei g 2 A -

22 PR WL G 6 BT B SR KRR
AR e | 4T E TR SR AT - A
| S LD B | s

SE g BT L 28 I B LE BT - A HOE
figc |1 - 16 | BESeE TT{FRE -

M 25%{;&%&%5%%‘35@% B RFE A A 49. B T T VRl Bs 2F BERE NS 2. -
MRS © *% = BRI R (M
B | 26 BEHPITRE I SRR - t | SORELARKAN TS » HREHET

—159—




EWHER FZ+ZH M REATZFZA

HRCOMNER 4 Fizs iR 2 2 P AR IR R RS L 380 - #5332 il
REHRBCIANF S Ao

K4 BEERMREMBZLERERCTEREESERS

P 0 A SRR I BIEE R REFERCT Wi
(DFSH 24 AF RN A — KL - 5
Q)R L RPN G A — KL - 4
G H A S R B A R A AR - HIRD - 3
(HAKHHERLE PESGEME B A Y R4 - HATRERA - 2
(SN FHEREL FESEAN v] RE S AR I AR 1

RS BERMREMEREREERCEEREESRS

R B SR R Ry W,
. TRETER S S SRR+ SR e R s
(R | PREE LS S
-~ ATREEI— ASEC S A B - DA
QRCERE | ey - 4
s | SRR ARSI - SUEREBLRA A — Kl .
% B+ ST R 1 S/ RS DL -
e ATRETER SIS A S
(S)5ER I | W R TR T - I

4.4 BERRREEEGEHERNEZERE

AWTFEAETER AL PRI S ZBaT1% - JIFRBEL F] B T etk s L 515
FELL T Pt Al AR PR 2 A T B R RR Bl B AR O R 1 - FRN R
el AR ST B S 3 - S NN S e 0 - e i S SN )
FUEBAARNE ~ AN ~ BRAAR L E 8 T - iR g R RIS & F5 B
US> M T ~ FERK - W ORI - DUk T4 B TSR 825 (Bl B T
FofiAR 85 - EHERRL RIS MR KB 90 4 4 HFEZEE S JLHEEN R 217K
ESER G B T - WA A s sl -

AL E PR RL R A Z AT - FHIR] 462 1 ZFARAR - RIS A bsubl F
THDL > MER TERINAZ )~ TEERIE )~ e TAERGEL ) ZEAR  RERHRIT 439 03
SERAS > RIS EESR Ty 53.21%  FEAREIEREAT > FHEGH A& 81 fL (/5 18.46%)

—160—



ARSI R 6 LIEERN 3] B0

HBAR 157 £ (5 35.76%) > #EEAG 196 £ (5 44.64%) R TLZ=ZEAT 5 7 (5
1.14%) AR B T 5T 28 5% EATBEN R L PHIFEE Ty 2.76 4 - fEL %
MRS B AT 7T - IRy T RS AEAER | 2 Cronbach o fELLy 0.97 - MRy
"B AR | i Cronbach o fELRy 0.98 » FIREE AN 0.9 » BURRIAMIE Z F &5
P BAf

5~ BERSR MR AT L EIE

51 BERMREMBECREAXRUBERES N

PEHRI A PR RL S Z FR R A A E BN - 'H FR A B S5 e Bl
LTSN BINEAGRESIR HE L1500 - KA EAER TR o0 SR L Ao - (EEERET
BZATE A MR SRR A SR TR B B R a T RIER - BIAHESS
1 AR > 25 ERL R B8 A SRR AR - KRG T8 A 27T > DUPE R i
At I 5 AEEE 13 ~ 28 T > T B A BRI AR - NI EERET B A B
LEFOR 3 AESS 2~ 4~ 16 ~ 33 ~ 34~ 45 [ HRELTEEES ke B A BB AHE

BEREERG b5 B s N B3P0 5 ERS 24 ~ 40 ~ 41 Jrh - ZREEFESHERS A BB
B > IKBLEESRETHEE A BZRor - AR MR e LR > ARG i ITE A BT
A

FEMERBATRIARAGE 0 L RE T IR - AW S T35 8 T R RESR AR ) e
"R EREEER ) BRI AT HMEHRERERAE 50 RS > s
SR | CVIIRTOMEIVERY 2.08~3.89 (LI (A1 6 FR) R L EFr
{EERVIE TLAGRAL RS B WK 4 CRESERD MR - QIR 10 faRTEER " A
AKRTRERS A )~ 31 ERTERY T AERAE  ~ S0F 9 EREER TR, - BT
Fo TSR ) AN TIRZERERIT R © T HE ERERS > B4 NEHERNE .
" PG AT R 28 A GRS RS - s B RSl s, ~ T HRIPERE RS -
EEFIRRERTRAR, ~ T MERASEMZEGRAR )~ & B EIRE R T
FEARPBER AR - fE [ PRSI -

1M "R AR ) PIIREHERIER TR 2.67~4.02 (2 (413 6 i) » £
&AL WiAREE 5 CAEFRRC M IREATR - BT 45 MEflEEs R, - 5
RSy "R, o BITENR T IR ) I IR Ry ¢ T RAREA
L R RS E AR - G AR AN R, ~ T B eRER S - Bk
NS )~ | SR iR R  SECGOREAIEEAEE , " S i
W SEECRRA T TR LR )~ b TIPSR RTR o SRR TR

—161—



st ET F=+=%

F—W REA+FZF=A

*6 FERMREMHMEAGTEHER—ER

%@ﬁﬁ%ﬁﬁﬁwﬁm@@%ﬁliﬁlizlﬁzﬁﬁﬁ
7 & o | T %%AJJ?( TE’%?& SRl s P e e B A
SPEE | P | TR R REANE] SR
1. Z 550w ik 2 R TE) A
& | REHREEEAT L | 363 | 302 | 3B [HEK
% | bR - S
BT o, R A AR e
Hos stk o SRR | 3.57 | 4.02 | 4B A
PANESCIINSE 3
3. HMRFRE RS - HEEE A
| T A 368 | 319 | 3B AR
ig 4 %gég%@% PEEN | 389 | 359 | 4B [mEE 333 |PEB
5. B MR TADI R T Oe R A
| i AT R - | 257 | 312 | 3C [
1E 7? 3.7 [HRERR
f;% % 6. %%gig%%ﬁ%gﬁ 2.89 | 347 | 3C |hJakE 3.00 | fEEE
7. %IIT’F%‘%IJI%FEE%EL)\B‘E 3'29 3.16 3C EPEUZE/\A;
T 8. f;gﬂf"%ﬁi(* PRI 353 | 320 | 3c [hEB
1% o ezl - 310 | 326 | 3C g 300 |
BE10.40F B T RIS - 360 | 338 | 3B [PUEK
VAR TAFIRARA R - 329 | 332 | 3C fJmfg
12,80 FEEZEEMZERAR - | 3.67 | 347 | 3B |HHaH
13;;%@%@2'@%%%@ 208 | 299 | 3D |{EJEk
e | 14068 IR N R A
ﬁéijﬁ?%‘l‘%ﬁ BSRIE | 374 | 337 | 3B |[Halg| 2.67 | HREEER
SSIR
15 B AR st O 208 A P A
WEgRAG TPk - | 2 | 35 | 40 TRE
16. 5 G ESI PR FGE K o
WEGHRS LTSI | 306 | 306 | 3C (RER 286 | R
17. kL mﬁa%ﬁi%ﬁgﬁ 2.57 3.10 3C =
. : : T 257 | et
8 SHPIRBESETR | 503 | 504 | 3D 5EER
Sl IPELI IEEPR LY

—162—



ARSI R 6 LIEERN 3] B0

®o6 BERMREMBHEAMGTEHER-ER @D

LSRR, e | oo FEPPRDA IR R
i | I % % [ T | W | | (e Sl e
gl | e | | e ] %%
20%}%{:@@?@5%%%%%3:% 2.36 3.17 3D 1&Ekﬁﬁ
& o i pms
W EmcEEg A REEmES | 325 | 338 | 3C [k
B e -
I REMRERE o WEAR o
" L e Bl 3.09 | 322 | 3C |[hJEBE
- |3 S
|G | DR BEGTHDS | 295 | 36 | 3C R 300 | i
; gjf 24%21‘%%@%%&% 352 | 351 | 4B [EEK T
R 05 AT A - I
W | e - S T B
s 26%%%’?5%577@%5‘ 256 | 332 | 3C [Eg| 3.00 |EK
:%-; 27@%#**5*&@%@?% 210 | 291 | 3D [EEE 2.00 |{EEE
28 AT AT 0 | o5 | o7y | sc b
B o b EpksEA TER ol :
Wt AL - = 2.19 2.67 | 3D {{EJE\E
OFEABFRNETH | 55 | 20 | 30 s
7 T
- 31.;1;%}%%%%&%%57 255 | 290 | 3C |[HmE
| W |3 FmponEnieas R | 260 | 293 | 3C AR 254 | R
# | B e s o | 259 | 293 | 3C [P 275 | g
W | P sapuammE s - | 276 | 301 | 3C [P
B | P s s rmiiss i - | 245 | 284 | 3D [5EUR
= < =
36,4 B B GBI R et &
CEERiERE - | 20 | 18| 3¢ [T
3T MRS BB R SR - | 264 | 3.00 | 3C R
g 38-@?%%?5@%%@@1 216 | 301 | 3D [EER
B 1308 TR ERRE TR ARl
% %mﬁo = 2.18 2.88 3D |{E B

—163—



Ect B FEF F=F+=4% £ REAALT=F=A

®o6 BERMREMBHEARGTEHER—ER @2

LSRR, e | oo FEPPRDA IR R
S % % [ M B0 | BN | s | oo | A P B R
St | St | O s R S
40 4 K BRI HET 50 -
e 2.84 3.21 3C |HAJE B
A1 A BT (R -
BN B 296 | 325 | 3C FRR
W (42750 N B REEA .
" E%ﬁﬁc 293 | 3.10 | 3C [hfEbE
{ 7:'5 Eﬁgﬁ ] 4
w | Eebsee msek e | 27 | 30 |3 PR 500 [
s DIHEST -
B | g |[44BEEns > S E T
SR EISRR MRk - B | 287 | 324 | 3C [P
T & | soEyidEs - N .
¢% 45%1ﬁ?§%&§6@$§?ﬁ$m 2.58 2.80 3C EPEUZ»BL;
1 g -
46. L T4 50 e o 32 .
%D*%,EZ:E . 2.52 3.04 | 3C [\
475 TR E| PO IR S 4 .
g | e 254 | 3.10 | 3C [HEER
L lag 08 B B - R "
B | mostmA | O | 020 | 5C AR
A |49, B T T 1R B A B K ol h
o i - 2.36 2.83 3D |{E B
P (504 HErIRI A 5 - n
S SN LSRR - 3.17 3.23 3C |Hr)m\

5.2 BERKREEEZARETE

FERLEASE R A e TR AR ) B TR ) 1R RS R RS S
SRR - DR 2 2 il < BB - I\ an R e — R B 1T BHAER
22 et T ek b A o BB R AL 512 o ' T SR FAIREAC By ][R BR 85 L TEAE T L
TG > EE I R BT, - PR RE 5 AN R L SRS S » ANHT S e (o>
AT EREAL R - FERAE B AR iR L e a e Ml A L P B B Al e
i CIERREN L ehvd iV S ey prap Il S e P e s AN PR VIV e o R T GBS R ]
o DIV BB E R L A TR

FEE Y BB AR RERF AL A iR R Al & T R B T iR
FRRESERR ) DIDUE R TSl o AR b o TR ) IR~ S T AR

—164—



ARSI R 6 LIEERN 3] B0

Ao BT AR AR ) AH R B S A i e T RE B A A R S G - B
YEERET A Rl - B ERFIE TR T AR - BT ~ b, 55
AUFRASE > IABEIRFG 1] YA TS I S SR B A o REURRES S BT LUK IT S SE 3k » R kI
E W17 v SEAHIRE 2 B SRR B AR n T » 1T e o B AL R 2 2 SR B AL 3 Sz 5
AT SCRK AT {2255 [K] It AR IF 52 75 7 47 6 FH 58 12 (3 1975 08 o o 550 e 4 4 A e B
(MIL-STD-882C) & " m\BgARfiaEfhik | & mBasr A -

S BB T R e AT B (MIL-STD-882C) ™ iz T BB RERH A A1, AR
AL A TR AR TR BT e AR AR AR
T AR AL BB AEREANER 7 R o SR RS ARRE A - AR D A

U, TR L~ TrPmE L~ R TR SEPOEmBR R o Horh A TS
Wl TR, EREISDOR TACEES , ~ ANERIGDOR TrR RS o A YR SO
ERy TEEBE o AR RS RO B E 205K 8 AR -

®7 RbEEREZEREERE SR

B R ISE SRR | g1 | i T I | SASTAED | T T |5 2 i
B L BT > 4 3 2 !
RERE A 4. 1A
HEREe B 3 4B 2B 1B
NHERA C 2C 1C
AKRA[REFELE D 5D 4D 3D 2D 1D
AATRERE A E 5E 4E 4E 2E 1E

*8 REBEERZTER

JRE i A S ] ok E FE JES R | REEERC A
SE~4E~3E~2E-~ 1B~ S TEBENGEEE T > R

ﬁmﬁﬁ W] =1

1IC~ 1D~ 1E PRAU AT RS R 4252
5D~4D~3D~2B~2C > e | X B AR T 7 -
D -~ 1A EJTR‘XE&IKM &%@%&ﬁ%ﬂﬂﬂ g,il, . 1&@“@% W2_ 2
5C~4C~3A~3B~3C~ 5 o | TEEREGHE B 3] HES -

SHHCA o T RN el =
2A Z—»ﬁagﬁEEwM &%@%&ﬁ%ﬂﬂﬂfﬁ? o EF'E\AKM W3
5A~5B~4A -~ 4B AnfEzsz s (AR e H A A - = W,=4

FERENT I B AR 0 2 1% > ANWIFSE a2k 6 vz 50 el 22l
SRR ) B TR R | OPIREOME - DAE A AT ORI - AR T

—165—



EWHER FZ+ZH M REATZFZA

B3 8 & g il o HE R » 152 2 2 P L SRR A A B AR 6 Fiizas o JBgaTH At R
SEUR » AE 50 flilZe g rE T 4 EuETRy Tk o 1L EREERy T rpmbe o HER 35
ERAEER TRERE ) - gk R ) ZHSERM L R T RN RS
WRREHCE AR - BRI IEEN AR, ~ T B EREERS - %L AWIHER NS
o~ T Ed R R R o SECUR AR ) ~ R T BIRSMIRER - S
HETTHERE ) -

5.3 BERMREEERRET XIBHE BTG

TESE A L 2 P I AP AL % - AT S5 RIS (L ™ s e T s
IR IAERTAL TR § TR I L BN 38 B LKA o S B 2 et - DL T A LIS 462 4= ]
REFIT S < 20 2 BRI B R IR o SRR R T BRI SR AR Rt ) PR3N R
T L 2 MR T A AL RERRC Y - Rl — L2 HINGR N A LR SRS iR e
ERC A PIE R R R PR IR IR ARG - 1 [A)— RIS T N o AT 2 4 Rl T g
SRR E B T AR B S R T B RFAG L - AWTFEAEES T RS AI SRR
filiid o WF > ops TR, TRERE,  TohERR ) - kT RERE ) SR ERER T
Wi=1~W,=2~W;=3>Ju Wy=4 ZJi\[EREERl> (U058 ) o i Ja e K S~
Pk SRS IR R B T R R o SRR A (B AR 6 s » A Z 2 i B0 DAPYR T AR A
BREALEAS TREE > P 1~ 2~ 3~ 4 3K T T EER L~ TEERE L~ TrbEle -
e Um0 R -

FE Tl L g B KR - /AL 2 E AR BB ES G 7®
3.0 > Forp TR B O LR ) ML PN R A Ry g o T A EIE R
TIOR8 T IREE R ) R R E PN R R e © gk S5+ (e g ot
RIS AR R R v JaNBEE o T R R T o JRUBG R A T TR SR DY ] = IR T Pl T o
Ja\ o MEAE TR EAGE ) _EOIRIAAESEE R v o T SRR ) L EBERT
B R 3.17 - SERH AL = (RS Forms - JBRm " rhabg o T BIIRRMERETE (2.91) ) B

"SR R (2.86) ) ZII\BRREAEM R T - R TR i T A EEE
HIEERS ) 2 RS E Ry 2.54 » SRR S Al il -

T SMEBREE AT L TR S YRR - B T o R - TAMERREE ) TR
mEL o~ BT URRE o HRRERHGEIEE (8EER) 3.0 B EEA R B TAEE
LR AR P s 77 BEBY e reete 9 ENvA Lt I R PR = 7 Bt /AN =
TEAGEPAR » BE b SER KU R 2 . T B e R o T BB Rk T
PRI N 38 SRR A EL = R AT 2R 8+ T L PN R 5 1 R G AL HEE A A
B GRSGEE RML B R © D3R R L frfe T ~ RRBRFR IR ~ BB T 28R
FUKBREA R B ALREHORAWAFEY T ~ TR L L2 -

—166—



ARSI R 6 LIEERN 3] B0

54 BERHICLEEIRE

PEHRIR A A R RS R At H B B AEER R e = DUE R SR
BEZEARE - IR » o\ & 22 2 PR e R SRS 1 R R B S e e A J Bt el
N - MEER R R - S E BRI AN IR R B AR A B S &
EUCERTIE T TR - AGREDIRMIE L B NRIR o SERAERI TR L B BT i
FoTREA /e AR L E AT SRR L S E R IR BRI L L
FIRERT RIS —RY B H Ry ™ -

AWFFERE Ry o A LR Rt 4 2 IS B PAL M R, - e — D PRIE 2 e R
A2 RN ~ FERATRERSEE ~ B S BRIRHE ~ [5naxlit ~ AW RdCE il - 4ane
ERCRIR L L H I » AWTE R EATe LN ERAE P rI 8T T - fEWTTEER - IR

B EAA R G DL 1 oo S 2 W] R\ e e & VY Ml 2 2 Rl T T & 2 B0 AT
0% 9 Frr > fefit— B TR LU 2 - RRE B AL 25 IR R
—HE R A BRANESRGT - PSR L M - TR faE o - Wigh Bie

I T LSS > T E L TR RESR ST LA A -

RI BERMREEESN—BER

" W | BER oo
ﬁ%ﬁﬂ% JE ﬂﬁggg%ﬁ% %E’?Hﬁf% Bﬁﬂéﬂ @u}%%ﬁ@
ERBABLEI A |1 O . Ao (1L R HAMT o |1 s H AP
R | AR | SE SUE| (F O, o | MRS -
e m) RATEL: | W mh . A B
WIS |y Jem mfmse. HRTRETE D BB WAE - | T -
PEAER g | coehs | ek \
%o 2 s 3. sorae R
3. B RS | R A
FrMAL 3 kREAA| I -
s FE i o -
%L%%)EZ*FJW Mz H & 4. BT
A FRA |1 A G || A1 AR |1 G - |1 B H A
% ’ %v'éﬁéEA{W %?%%FE?Z: E%T%Piﬂiﬁ ’ ﬁg‘@kgﬁ% 2 ?ﬁfﬁﬂ‘ﬁﬁﬁﬁ F“j °
HEPEIHIE - 2 e ARG R - . %Ag R 2. [ R e
Fr =N . X B
2 pesa] 0 b et | WEGEARBA
RERE e 2 SRR ZHB T et B
N2 L s
OB el RS o 3. BV RS
NI e S T T 7 S - S
/—jzf' ° f%ﬂk/]\ ° 4' ﬁ?—’“gﬁéﬂg
I T mEE e 4 B Tk
B -

—167—



et 2] 57

B2tk

-8 REAL+=%=A

R FEERRREBEESN—EBER (@

e Btk B i I
22 A s | g | VIR B
SRS | BRI 2o oot |1 S e 1. S GhR | L BB BeRE
R MEGE | - ST O - | BEERE| ARk
P 2. abrinas| AT - [ EmRmaR| SR | SR -
& - PSR 2 BRI bRz 1 2 HIEARCRZIR

7 - EEfEe | BR[| ETIOpRME | WRER -
AR 3EFRIE S BLRAE o |3 $RT kB
i e o (3. BRPE(LIRME| R -
FRI - 4R HELe |4 R
Wk S50 - |4 EIRINLE | R A
Wity sk -
PERIRE -
BIPISN PR | 1. TEER AR L. Al 2 L. Sl oRera | 1. SR | L A R iy
MBI | BRETSRRE | Gl S| CUSE - | MBRBR| ARZELER
M - | P 2 MERRRER|  ShSAROTR | SRR -
ARG\, BRI | b 1F 2. PR Sy R
Pt EEME e | BPRE e [ EURRMISE| SRR
ERI - 3OMELERSE| i E| ok -
SR ShER|  PERTRL -
B -
N AEEmELERR

W A HRE o T 5% PP B B S 75 >R o H A e - SR RS A E e ase i ~ #0

TESREE SRR A I IR 2 FEuER e L R Bl e ]

LA
Aeid

(SRt iR

LT ST o [N AT FR I R HADHE < SR RESAERF I S R R — 22 &
ZKUE » FRAFER SR 25 BB O - SRR SRR B T s - &

PRI LR

BARMPALUGS - AT BB RIR -

SRR 2 A P B 1 I P B A B B i AT A 3SR e A HE SR v o [ 5 418
M~ &R E TSRO T A - ARiEEE-R e RIS A 2 FE B « ARDTFEiE %
2 A PR SORR & [ B » SR S SR AT — AN oRifi L &

[PTRESESEUIAR - 5 PESE R A BN AE S S R s B L L 2 T

FEf

LR ~ SAT Hog A DR R BB ~ TR e B - AW a8 BT SRR
FralfT - LA RN A E R R L B8 - Bl e JLHEE N S =i r &
FE - WA R eGSR - AT S8 L R S B AR R R HE Bt A
LA R BIRGIANS

—168—




ARSI R 6 LIEERN 3] B0

6.1 ¥R

(1) AWFFEHE R M2 2 BAH R SRR L IR ~ SR L 2t ~ LT atiiifdag
Al ReEESREERR - O EE R RBGER R L E BRI S — B T
TESEBERY - Sl PR IR SEAL B BARRCR A ITBE L LR - TSR SR ] 4
B AT e

(2) AbtgeLAguE R A e AT L R o (R Tl B TS T ARG
HaR A L > BRI SIRABEL F] 124 ({2 2R - 828 L RERS AT
FeorATREREG - LR 98 SE L B LM E R L it Ll - PSR A
[T L iR E AL 50 SE LR ) St B E L 2 kL - Hor
BURRIEHY 15 2 2 E BN SR ke 4 il IR -

) ZEMMME LR LERER G I AEEN 7] 8 T T #AR ) T R ERE
ZEP R o TR I SE BRI R S SR 2 A R B S e A A A T A A ~ &
PEERRR ~ RO RIS SRR -

(4) 1£ 50 el = FETGEHT 4 [EaEER "k - 11 EWErRy el ) o R 35
SRRy TR ) - TR TR CHSER L MR T BRI E R
P e R R - R ROR IR R, ~ " B ERERS - A A
HERRISTE o ~ T SRR DR R SEGOR R N IREMEE ) ~ 5 T BASMARGER
A THEE , -

(5) 12 15 el BN T - G T oRE R ) B T iEsn R ) ROfE 2 e A SR AT
Fors g s A3 11 62 e B SR AR Ry r B s T A T RIS R 3R S BT R
M ) WAL A P IR SRR T R (gt -

(6) HESR 4 8 LIRS IHIEIRGETE R T rimbg ;- MEAE T AR EBEREAE ) _EOPRIAELER
Aedt o T SMEBRIGRETH § o R FAL A — MBS ARy = I fRrms " Rl

A TR I BT BB B A i A I ) o R (A R T S A T R S
T EIE BRI EERR AT o RV AL (i F S T fr G e 5B o i ]

6.2 EiH

(1) ST SEREMRML A PR I B 4 B A 85 > il 4 B B e R AT
PR L R BRI - 2 HBINERRML Bt s N > fE5
EE AR R AR R - IR TS TR 2 AR TR - RECRH
LAEFNRELIANL ~ BURREARHE - B R A T oA

(2) ARbtFefemsiE ~ 88 A DS IRERIEZBRB T - A SRRhIHER T e A e
e~ HXH ~ k2BEABHBH BN AN ATt & 22
PRSI I o RAAEMES THEREEIRER T3 - bR 7 ARIBALZ A BB
Gh > FFEIEIA RN A BSFERER S - WA REEA BT - D

—169—



EWHER FZ+ZH M REATZFZA

RO TSI T © SEL RIS L A ELAIN s
HSLL WA R B I » DABERREHC L TSR RAE T O S eI

(3) FERHEATEHEZORI R Sete 2 00 - ATIZE(E AT TR S~ MM
AP ) B2 P - ARG S B P R S
AEDRE > BIA1 ATAER ) B TSI PR ACTRR L L AT
ASHEINE I EL A DARES R LAFASBOR - JES1 » MR DR TSR
LML LTS - M FE AL IR L 741 - DB AL 2
2 A R

(4) A Z R IBATRASRER  ARBE T B B8 TR ) 1 R
2 SEEE ARSI - RS G: TREBRPE O A - LR T2 IR P
BURSERI I - S3OME BRI - AT RRAF VAP T AL R
B SRS 22 FARHRE - SRR AR S A S » AL
AIHEZ IR  FIET I 2 BRI AR -

(5) B AT RGP S URRERRIIE 2 T » ST TR A S 2 S 2
IR - DR S TIIEH G » LUBESCTEE 2 2 B - AR A ]
T s 2 VA - (3 CHEILA FIZ B0 SRRt — ST
Bt SRASHEE Ha

(6) M A RS R4 SMEBBLZ ST - AR A (L SR
I - R SRR AR TR EAAURI LR T T - RS
A2 BB A A TR AR B AR AN

(1) ATFFEAR BRI SRR 2 IR 1% » R BIIZEL TIEAR
TR LB T BRI 7 LTINS D B R LIRS WSt
LA 2 AR 1 Al - ARSI P B B B LR S
A2 2 A TR ALY » BERENTSRAESE A PR 22 2 2 SRR - TRE B A
SRR L 2 L TR -

ZEXR

L i URPRIERE R L - RRLZEN » HIURERITSERE - REIJL T -
2. USA Department of Defense, Standard Practice for System Safety (MIL-STD-882C), 1993.

3. United Kingdom Ministry of Defense, Defense Standard: Safety Management Requirements for
Defense System, 1996.

4. British Standards Institution, Railway Applications —The Specification and Demonstration of
Reliability, Availability, Maintainability, and Safety, EN50126, 1999.

5. Railway of Australian Committee, Australian Standard: Railway Safety Management, AS4292,
1995.

—170—



FHMAGR DRI EITHE—AS LEEN ) L4

10.

11.
12.

13.

14.
15. 2

16. =

17.

18.

19.

20.

21.

22.

23.

Papazoglou, loannis A. and Aneziris, Olga, ‘On the Quantification of the Effects of
Organizational and Management Factors in Chemical Installations”, Reliability Engineering and
System Safety, Vol. 63, 1999, pp. 33-45.

W TR R SGE R S EENEC R RIEN o ERMETEIET Rt
& B RBUHJUE > H 181-212 ¢

Edkins, G. D. and Pollock, C. M., ‘Pro-Active Safety Managem ent: Application and Evaluation
within a Rail Context”, Safety Science, Vol. 24, No. 2, 1996, pp. 83-93.

Edkins, G. D., “The INDICATE Safety Program: Evaluation of a Method to Proactively Improve
Airline Safety Performance”, Safety Science, Vol. 30, 1998, pp. 275-295.

Reason, J., “A System Approach to Organizational Error”, Ergonomics, Vol. 38, 1995, pp.
1708-1721.

Reason, J., Managing the Risks of Organizational Accidents, Ashgate Publishing Company, 1997.
SRETAT ~ BRGHE - T BRSERSR A AT s S B T4 s gk HE R SR, o rhEER
BlE R 2w S IES G SR g > b - REHIUEE - H 569-578 -

TR - T EESEEERM A E 2T o BINAGE KBRS EE R SE AT iE 1w S 0 Rl
5

AGEIETIEHT > 2B BREERFETE HERREEHE > KRBT -
SR ~ SR TR L B 2 e o IRE U R R AE A
2SI RCRHS B EE TR & —WuE TR By - KRB\ /U H 13-31 -

PO ~ 2Ol - T BB E G o BTt RO R B B A o R
/\—HLfli H 203-218
kR - TS S E A R A PSR ) RS LR ERSS T FE T L
A s > B\

Stewart, D. W. and Shamdasani, P. N., Focus Group: Theory and Practice, Sage Publications
Inc., 1990.

Greenbaum, Thomas L., The Handbook for Focus Group Research, SAGE Publications, Inc.,
1998.

Hale, A. R., Heming, B. H. J., Carthey, J., and Kirwan, B., ‘Modeling of Safety Management
System”, Safety Science, Vol. 26, 1997, pp. 121-140.

Lawshe, C. H., “A Quantitative Approach to Content Validity >, Personal Psychology, Vol. 28,
1975, pp. 563-575.

s RN TER - RBRERBARKREE —RRINEER TIERARRE 2B BRE M
RRMRERE - Rl RT > KE B -

L HEY > #SRERRESEE > TEEE Lt - 1999 4 -

%E% o

H

—171—



Ect B FEF F=F+=4% £ REAALT=F=A

—172—



BB A Transportation Planning Journal

F=+=% F—# Vol.33 No. 1
RBEHL+=F=H March 2004
" 173 ~ & 202 PP. 173 ~ 202

F BRI % B R 7 &
REAR X

MULTI-ATTRIBUTE UTILITY PROJECT EVALUATION MODELS
WITH ATTRIBUTE THRESHOLDS

72 % % Hung-Yen Chou'
£ g # Liang-Shyong Duann’

(91 4F- 10 H 24 HIRe » 92 4F 1 A 20 HEE—XfER - 924 A 15 H
BRIEW 0 92 4 12 A 31 HER)

W E

AR AR AR T B 5 S BB AR X BT EMBRE S T
B0 R A AR AR B RFIRE B ML 09 T 3% PTBLR S 2 PR D 4 © AT R4S RS
BA R SR BARKE R PTIE 2 % B MERUR R BURFRRE A 97T > KERBhegiag
Fa% o S RE TR AR T RITHE 5 5 B AR AR T3k o & ML Rl g
R 3 WA - A F B R — R R R R B MR R R R
R PR S0 7T 3% P S A S PR X3 T Rhgsg B X n AR AE 7y >
ANKER 0 B VEARA S AN R R 00 T B PR R A PR S & M P
09 ZLAR i3 AR A AR RAORE o L rARAE X 0y ARAR AR A A T 3 PIABAR
K o BB Rt P ny B A4 X e AAR AL ) it » PR R 803948 % B BLITSE
IEZE » BB EAE KX R Z A8 S MR AR g AT o

1. BT B KENE SRR (B HtE © 711 SRR RS — 396 BRESK
BEEHR ) BEL 1 06-2785123 ## 2254 5 E-mail © chou9611@mail.cju.edu.tw) °

2. BINTERIh AR BB RS Bkl ¢ 701 BT 1 SRR S R 2
3 5 EBEL 1 06-2757575 ## 53222 ; E-mail : Isduann@mail.ncku.edu.tw) e

~173—



Ect B FEF F=F+=4% £ REAALT=F=A

BRGRE : 7 &R 0 SBMAUN | ARG | TSP REPIE

ABSTRACT

This research established multi-attribute utility models with stated
preference data to evaluate transportation projects. We discussed the attribute
thresholds of acceptance and indifference. The results showed that the multi-
attribute utility function of linear logit model had relatively good explanatory
ability and most attributes were significant. This means that multi- attribute
utility model established with stated preference data can indeed find the tradeoff
between attributes. Assuming that an individual should behave consistently and
different individuals may behave heterogeneously, we found that the threshold
models could greatly increase explanatory power. Due to the fact that most
attributes had threshold of acceptance and/or indifference, the tradeoff between
attributes were greatly affected. Of the two threshold models, the threshold of
indifference model had better explanatory power. The integrated model with
both thresholds had best explanatory power. Its coefficients of all attributes were
significant and had the correct signs. The tradeoffs between attributes were
reasonable.

Key Words: Project evaluation; Multi-attribute utility; Stated preference;
Threshold of acceptance; Threshold of indifference
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ABSTRACT

This study develops an adaptive signal control logic for an intelligent traffic
controller ‘TCIS” (Traffic Communication and Information Station). The
method uses two stages rolling on the projection horizon for vehicle estimation
and phase-changing decision, which modifies the OPAC (Optimization Policies
for Adaptive Control) model. The proposed method can save time for
decision-making, and reduce errors from detectors. A system for application and
simulation of the proposed model is built. The performance criteria guiding the
decision model is the total delay time, estimated on the basis of queue lengths
for all the approaches. For the simulations of the study, the model works well in
conditions of under saturation. The delay observed is reduced when V/C is
lower than 0.7. This constitutes an improvement compared to a pretime system.
The optimal effect occurs when V/C has a value of 0.5. However, when V/C
approaches 0.8, the proposed model gradually becomes equivalent to a pretime
system.

Key Words: Traffic control; Adaptive traffic control; Traffic signal system
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