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t= 1/(1+r)’ COST, COST,/ (1+r)
t=j+1 1/(1+r)™ COST,., COST,.,/ (1+n)™
t=j+2 1/(1+r)*? COST}., COSTj,,/ (1+1)'7
#
. y i o o
t=j+28 1/(1+r) COSTj25 | COST,p/ (1+1)
t=j+29 1/(1+r)"%° COSTj.2 COSTjupe/ (1+1)"%°
t=j+30 1/(1+r)*° COST.30 | COSTjuao/ (1+1)"%
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s T IR F] 3
i a0 AT T awE | dees AT
t Eyu Eyn
t=0 1
t=1 T 1/(1+r)" ExBEN, EXBEN,/ (1+r)"
T=2 ; 1/(1+r)? EXBEN, EXBEN, / (1+1)?
t=j 1/(1+r)’ EXBEN; EXBEN,/ (1+r)’
t=j+1 1/(L+r)y* UserBEN,,; | EXBEN; | [UserBEN, +EXBEN;, J/(1+r)""
t=j+2 1/(1+r)** UserBEN,, | EXBEN,, [UserBEN,,,+EXBEN,, ]/(1+r)"
o e S
t=j+28 & 1/(1+r) UserBEN;,,s | EXBEN;. 23 [UserBEN;.,5+EXBEN;. 5 ]/(1+T)
j+28
t=j+29 1/(1+r)*° UserBEN,.,o | EXBEN;.0 [UserBEN;,26+EXBEN; .20 [/(1+r)
j+29
t=j+30 1/(1+r)*° UserBEN;,s, | EXBEN.30 [UserBEN;.30+EXBEN,.5 1/(1+1)
j+30

2.11 BRI TR D B (6)— R AR ST S 1E1E
2.11.1 JRIRIE

LERS ARG RF A REFE DR B ERSS A
FroE 4 5 T E A A 37 IR i@ (Present Value of Cost)
COST,  COsT, COST, & COST,

PVC=COST, + . e =
@1+ (@+r) L+n)" =@+

o B-i ER GBI ITHIE A LY T E s F ehdr IR (present value of
benefit)

BEN, BEN, BEN " BEN
Tt 7 Tt n t
@+r) @+n @+r) = @+r)

PVB=BNE, +

[JBEN; % % i # ﬁ 3z & USerBEN; #c F ¢k $83x ¥ EXBEN; °
o BArF T ABRI X ATITHRETL X AF A HERE
(Net Present Value, NPV) :

NPV=PVB—PVC
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AR EWE AN RF A LEZARAIALERTFEEF EARF
(Economically Efficient) -

%,IEQ_%E@:":‘;{;‘J-?}:? MERERE SR LT R R DRLER
Tl WEREF PRI BE LD ] o

2 RHA s 2 PR FTREDIEZ AT F o F B ERE
th P IE SRR T g R E PRI E S AN TR

2.11.2 #ALE

Berk F TR R A A DI AT 3 E BN X Aok F A 7 e
% &+ (Benfit Cost Ratio > B/C ratio) :

B/C =PVB /PVC

B/C i IE' ijz\ii- l?u%\’«h fl I'J‘;’ﬁ"i_{}: o
dod F A (B/IC)= 3t 1 3% R E E’ﬁg‘fjgf;}:—»
S0 EERT -

\_" Al
|
—=h
A
44
_7;\'
"

f.\ N

2.11.3 AERHRAN=R

2

T AE R BOF o) FR3F Y X (Internal Rate of Return ¢ IRR) -

cosT, + COSTu_, COST22+M+ COST, ¥ COSTtt
1+ IRR)'  (1+IRR) 1+IRR)" & (1+IRR)
_ BEN, BEN, BEN, <& BEN,

NEO + I + 5 +eeet — t
1+ IRR)*  (1+IRR) 1+IRR)" 4 (1+IRR)
RIRSEP S IRRArE A RS A 2RI ZRFHLT &
I

ARSI PR A SRR P A AR 4T

AT T XY 2R

11.4 P AR IR LI MY SR 54

b ko E R R 0 N ER F R e T g
ol A TS LR GEA R LI LA S A E Ry e
ENSNE.} . % Yo
IR ME RS RENY

q_ /glf\év\ %q’ o
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3’]""5’\&'12Jg ;HR gL rﬁ”F%K%i_‘};ﬁjﬁg s ¥ ER B I‘ggg_A\J 1 A i

BRERMTELERE R L AR ER

O rEm R R R TREA R AR kG A
B aEmIE R T EEE R RED LB s R

eF o T+ &7 2asE > 10,

- h e A A E s itk s o 0 iF
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E=5 EENE AR A B R R SRS

AR RAH LA E R FEAE TR EAANTE NI A2
ﬁé%%ﬁ%*W?%iﬁéﬁgiﬁﬁuﬁﬂiﬁiﬁﬁéﬁﬁ
L IEERP o 23 Fwmehd A }I%]J\ I o S AR TR e i

AT E R T E 2 zﬁiJﬁ,ﬂ °
3.1 BIPASE AR B A AT P A S 2 B
3.11 e FHMEFMaI AL 268

SRR

* 3-1 EESTLEEFMALWRTEHIBERFIR

IE'—B ?717}'2?;?6’1?9 q_/ IFL]F’IEE
2 BRAA FAIAGED CRAE I H) \ \
* HiE A A v V
* L I v -
R - v
o Bfafer v -
F gy V -
e BRREF ERSY - v
ES *é$%$ﬁ - v
7 FAEE ARG - \
P g gizﬁ‘“ - v
LR - v
IR HE - v
FE a4 - v
o EAILFIFELRANAED T A A r“ieé'%J 2 T =
Dﬁﬁﬁﬁﬁmaf FASFER EG A A2 EF AR
¢ R Tiﬁmﬂ#%ﬁﬁ%&%m’ Ao FE T IR L Ay
BALAILR T HER T F R A SERE T

,L

0 A€ * A enE @8 s a0 T o7 &3 (External
A
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Diseconomy) » = ;jf;{b’ﬁﬁ e T ek e+ | (Eexternality) o
(1) agenab R D e AR FHHAHA L B A S EHg
BH N TAE L R TR

@) eI gy PR E S T e

SR BB A AR AR “%@ééiﬁﬁ
Wops R M A Sl e R B A R R

(3) AP g A 7 & R BRI AR AT E o bl

BEMHA T BT H TN D B

3.1.2 fREE ML FMAA R EEISAYIRET

o N AIFIEP K AL AH
oA AR E P ey e BT A AR P A P
L g AR BB K R R ¥k Sk gt B

o ALg X AEHP LI - WA G

]
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IR
)
i
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D*iﬁﬁﬁﬁﬁﬁpﬁéﬁf %»ﬁ’w FEHI A A & 1o

Dxk@ymiiﬁaL%%%mﬁﬁgﬁﬁgﬁ%;ﬁo
k- @gamidEzks @
g\\o
U ey SRR S Y gy iR
ERDFER - HEINLE
B

3«7

3.2 BIIMEER IR T4 T M A B aE S
3.2.1 EEEFARARER) HERS-ST {4 F

o 3 R PR 2R % % (Federal Highway Administration, FHWA) 7 B 2§
Fope g2 £ % %, (Highway Economic Requirements System,
HERS) » i & # " % 1 4] 2 Bt % 3+ 4 chig AaE i o
e HERS-ST #-3|4 iv £ P sk A& 20 F 38 P
® 3-2 EBEIBIFPAIEIE HERS-ST p A & (IR B 5K
= AE I FIE P B2 W
S Ao Bef &2 2 2 e & & Initial right-of-way acquisition
waEg e A Construction costs
{7 hg b Changes in user travel times
%Y H [ 72 & hchmpd (s _ _ _ _
S h | pesep TETE N Changes in vehicle operating costs (fuel, oil,
o ﬁ;pr g_:}:/ ;L‘T S tires, maintenance, depreciation)
£ > AR Changes in collisions
segwp | FEFFORFELMES Changes in agency costs for highway
E - i maintenance and operations
FA AR DR (F-F
LR~ F F i~ RIFHORF | Changes in emissions (combined costs of CO,
FWEES P R NOx, PMy,, VOC, SOy, and road dust)
)
7% (B i Changes in highway residual values
2 kL B/C Ratio
PR




o HERS-ST =iz £ p thd A7 P
B4 o L S RIS AR S YA T AT -
TP RREE 4 B S At HAAgd A1 fR s Rk AR
iﬁ&ﬁiﬁ%&ﬁiw&xwwé o
o HERS-ST :%i2 £ p thsc ¥ 75 P
DR EOR ARG R EPEFEE G RAEY S EE AR

[

~zh

O

—w

&
SE S E RN

BEEE SR PR

o E
* HERS-ST 3% < p #-2 B £ ¥ chyf B8 i3 3 A 5 e
FP e

* % HERS:®fi £ ¢ » o730 7 B (Residual Value)dp ehi_fi® iz ) &
BRI FFIE R L T ERET - LI e ATE R

3.2.2 ZEIERFRABHZER) STEAM LT

o X IR EFFHWA) ST & ke N ﬁﬂxnﬁﬁﬁ-
A, (Surface Transportation Efficiency Analysis Model, STEAM)
gﬂ* GuE EfERE e 351 8~ Rk (Carpool) ~ + F s H T L P

BaERERE T
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e FREN OB E STEAM G £ sl A2 3 58 F

* 3-3 BRI MEE STEAN p A I &R EFHIE B HIk

N RAEIILFIEP B2 WP
g AAERRT Infrasture investments
FiES A Operating costs
% (7 R Trevel times
R HE eI AGY Out of pocket cost
= TE A A Vehicle operating costs
E% =4 Accidents
S~ ’e’*%—'fn Fuel taxed
’ oy WBEL T P Tolls
3 F IR P B3y Fares
Ed =4 Accidents
5 Noise
o 2k ¥ R E = Emission(CO, NOy, PM,,, VOC)
F E iR Global warming (CO,)
His 2bp B fgeimc F Other non-mileage
FeE A1 Access to jobs
e STEAMF iz £ P st K38 P
O iwé@:& AR T A A S Y E S A O &
= Zend dl e

* STEAM =5 £ 9 ek g o7 §

LR A o FAp AR 7T A A FiRETRERSE (78
xR E SIS ﬂ{ls\'j\mzrﬁ SRR F,P,ufrméiski\

O iR ~ B R v E M & L 4 & & (Out-Pocket Costs)#h &
yz » # i (Revenue Transfer) -

O fF it Mg gdRmpefp Ex4A kg T ~ 3
FAA - BEFF PR

DOER A AL LIRS ARG AL A PIET L Ay andd o
B REATEEDET LA IMET S ARNEHET R
A ER G FEARND S P FRARRRP R

3.2.3 EBEIIMNMEEEBRY Cal-B/C P F

o e A AT E 2 A & 47 27 (California Life-Cycle Benefit/Cost



Analysis Model, # f£ Cal-B/C #-3]) A d *¢ ' 2 3 & & &
(Californai Department of Transportation, f # Caltrans)# % - f *

,;/:\2\/,,};2\4,.'(,‘9;) %J%)F)Lém /IJ:I’.F’;(,
# B4V EH0 Cal-B/C 3= i £ cha & 2200 F3F P

% 3-4 =EMMEEEB Cal-B/C AR FFHKIER YK

N AESF IR B2 P
HEAEIA Project support
PR A A Right-of-way
ERESA g A Construction
* AP FEE R A Maintenance/Operation
8 2A Rehabilitation
KR 5L S Mitigation costs
Hipw LA Other costs
i o FCREPEFE ) User bebefits(Time saving)
A AER(RET 2BRTE) R?Sfﬁ?gh\\//far;ﬂge?sgera“ng costs(only
PLE TP ET R SGEY S ® HE R Accident reduction (both highway
EED) and transit)
. e s Reduced emission(CO, NOy, PMy,
A AREC(ERLAD) VOC, SOy) (optic(mal outpu)t<) B

Cal-B/C =i £ p thidk K78
ERAASE G IR EYP TR ERETIABEE LA U E

FHF AL ABEEE KT o

U5 1 F RIS S A en B S R E 1 B T 4R TR B Rl
B aFITFES A

Cal-B/IC =iz £ P ey 5 78 P

O e HGAERES 72 XRNEE S ETRS - NZET5HE%
e 5D R

[] # 2 A g

—\\

6‘\*-

i
T

[
St
&

& L7
ﬁ@gp/—g\ Kﬁ;}’ﬂ%ﬁl‘\!&\ '—%“”\7‘!"!"@‘5']‘5&?‘;%\3’}" f’l‘

OB EF MEROFERFITHRL a2 3 =6 o



3.2.4 EBIARMERTE SHE AASHTO FHEFMH

E I ﬁ»’ﬁriﬁ‘@?} T B+ ¢ (American Association of State Highway

& Transportation Office, AASHTO) & 1977 & J1 ik [ o s + 3

B @ * H g A 47k TS £ (A Manual on User Benefit Analysis of

nghway and Bus-Transit Improvements)if * = f ezl 3+ 34 & o &
E(EE T L) o

%2 B AASHTO ;&= iz £ chst A& 3 F 78

3% 3-5 SS[E] AASHTO plA B2 32 EF (L IR B FI &R

RN FIEP F2
EAR TS ENE N Advance Planning
R 1A A Preliminary Engineering
%A%t Final Design
= AIEF BLfE B E S A Right-of-Way Acquisition and Preparation
EiE A A Construction
A A Maintenance
¥ A Operations
2 AR IR 7B Residual Value
F 118 | AABE S A& % | Basicsection cost saving
WO ETA A Accident cost saving
WWEN ARG Transition cost saving
@ X o RN NG Intersection delays reduction
i e NSEE | APRPFRFE Y In-vheicle travel time saving
%?1 B RS Y Waiting, walking, and transferring time saving
L% Change in Fares
FiER AR Change in Operating costs

AASHTO =% £ P ch=t AJE P
B AT TENE N N BRI U SN S Y SN 8 3-8
e C R SR & S SIS R S

—\\

B A

D FEAREZAEET R PORELS = AdpA o

AASHTO =iz £ P s £ 78 P

SRS L EUAR ST EL RN R R ICE
BREFEEI AR EE AR BREFR D @ s
MR R T At A R o

’

P

A L%]mlé? i I_‘L#ﬁm{\ # %ﬁ(x H%E (T oA A &S
CHEIAEDDPNREFER B RETERF b FERF

‘9" e



BB @) 1z

N\

)

R Bz r chgd g &

JAASHTO iz £ p ¥ AT E 3

3.2.5 EBIEHFIMZE

. EN R
1999 = B %

TR FAA

L
-*—s’é’ﬂi%l S A R - R o
THE AR S o

TR

% % (Federal Awviation Administration, FAA) &

I FAA 3 4 k ook
Benefit-Cost Analysis Guidance) if * § [l & 4%

P RSN

o 2 W FAAZ=RZ £ p

44548 (FAA, Airport
TRFER
W2 Tt 2 i s R o

4 S H A AR P

* 3-6 EEHFBMEFEZE FALN S BEIRAFEHIE B I
= AJE P Fu=
I ~FF ~EBE A Planning and Research & Development
FF A Investment Cost
B2 N Land Cost
Eid A A Construction Cost
L H N A Equipment, Vehicle, and Provisionong Costs
A A Initial Traning Cost
A A LD NI S Transition Cost
mp | FEHER A Operations and Maintenance Cost(O&M)
AE A Personnel Cost
Pl A Materials
%A A Utilities
ZEA Termination Cost
EWHTED A Dismantling Cost
E Bl o S Site Restoration
A E Salaveg Value
o FAAER L P chd A p
D2 eEHE LA R EFE A
JAREHE2RESETF A
DA AP IMELYTAS S A AT I A P A
B2 ko
DAAEWE AR BRI ARG F A AT
A E S EE S Ao
1 SR 4 4 ix HP B R PFehs @ (Salvage Value)¥ 11 iF 5 = A JE
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SR IR 0 4 T LT L 2R E TR P thAe g o

e FAA ;I_fé £ E—ﬁ“i;_‘f;_ P

OO R E o f o B
O %R FL R
0] E'f-%ﬁ ER U s gEe i

[ 3 T S VB Aid A ek S OB
) kR AR R B
[ & B B rungiame 4 4 i

. &h@@%ﬁé*&’MAﬁhi?ﬁﬁhqﬁﬁéﬁﬁgﬁ@
BAERESVEEAEDLAAEMBA IR ESL > LRk
g
Déaw@ﬁﬁ%%%&ﬂdﬁiﬁfi%nﬂ@$‘*Z#%%ﬁ

JREAFORIPET EAEE R RFORT AL BEL T Rox
-

3.2.6 MEABRHSAL AT ST T MA0IE B BGERS

o v £ & i g5 #% (Transport Canada)* 4 & £- % 2 i & 3 3 & g A
EEHRE- FE PG S A F A FE L P (Guide To
Benefit-Cost Analysis in Transport Canada) ! 4 &_— 44 B #7172
FAE R Flen il 18 gﬁl B o



e £ &

FHE R RE AT IEE LR g A

R 3-1 MEXEHIRANRATIEB TR

= AIE P B2 B

e B Planning phase

x| Planning

PRI Project engineering

ER Project design

BIFEMER Construction/Development phase

FEBELA Land acquisition cost

GEENIEED KD (Oppoetunity cost of land use)

Eig A Construction Costs

WAME AT A

Equipment purchase/lease

S E A RS A

Project-related traning Cost

* AIP WA S A(F T IE) Transition Cost
(#3494 Decommissioning costs
i g Construction Management
LT N Contingencies

FAEER Operational phase
EARYES A Direct operating cost
WA A Maintenance
SF Overhead and other supporting costs
T F AL Period capital outlays
is #p FERIFS £ Post forecast phase
7% (= AR IE) Residual value

4o &~ 3E f30 Transport Canada 3™ fp & P #3322 303- § ehi & %

R4 5 34

D% RoRE—% 2RORF T U SEE L DR %

l @ﬁ;ﬁ*i.ﬁm*xi i:@@ﬁ;‘i,i‘s %‘ud’lﬁi%%’}zi%@ ?x,_‘;_—‘ﬁs"
FERIRAF DY EF (g 27~ P87 B E A 7)1
EERRAAO R o FHEM S TASEEEE
(1) % 7 R
(2) =R (TRER & 2
(3) b 4 4 iF chpF I & 2
O EEEE X

0423 B —gEXrenadg ~ L4 FTheanE IRy ~ JRIE
KB e e %k s U EH B gAHLE o
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BB ER |2 | kAP - FELER | FETR
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@R
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p
O Ry — R g e A G AR R F I g ol
BIEEGADRHT A E X2 o
OB EF—)2E 55 ~2kiTd Q%3 Q)2 l
Bk o (A)p REBEaEE  B)i5 42 raR g oo
ORI d —2 XA L AT FA 1 iez PR
GRS sk E R (T PERT ehal B A HITE i Sk g
;{: ,’5 -,-j‘]l‘ —35- °
0GR cd —d SR MG A NE R F 8- H A4
r Fé&i}'%-ﬁ?%ﬁ'{*i-‘ic 0 Blde s A & g g L5 B A AriE r‘ﬁi‘g by
mEAEOE S BB R RREFRAMEARNE R
Booiea At S 2K BTk o
_I_: /J\
3.2.7 HAB T2 EE RS ATAVEHEIE B EAE6RS
e B A~ R 2 % i g (Minustry of Land, Infrusture, Transport and
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Tourism)z_ B 2 2 i JT WA 7 74 - S ﬁfg“ﬁﬁlz’;{ Az
=P
® 39 HABEIRBERBEMBELAANKIEBBRR
ER FORp= R LERRIE LR IR .
e Apsci % S A #¥
CHE R TR —Al - - -
RHEKEBF O g —AM - --
ﬁi&&ﬁ%‘ﬁgﬁm%ﬂ‘* AS —AS - 0
LA ERRIAD A S A - —AC - -
Qi feehgp i -- Ad —AnX --
R g (7 R e - - —AnXo -
A ES &g —AT AT - 0
fik PR At e - 0
£ 2t -- - -- SNB
e p A% EMT “t(Japan Research Institute, JRI) & 1999 # )4k
rﬁ;&??ﬁﬁﬁJﬁlPﬁ$iﬁ&éﬁﬂ

& 3-10 HARSHEATERARBRIABFIF

= ANEILF IR P < P
FF A Investment cost
Fig A A Construction cost
= AJE P 3 A A Land cost
AT A Compensation cost
FEHE RGN A Maintenance and operation cost
R ) ER s Terminal value of land
[F2 ﬁ AR S Y Travel time saving
P F S N Vehcile operating cost saving
L UL F(ET LR Traffic safety benefit (Redcution of accidents)
EESA - -
TRE L Environment benefit
TFAL(FF ERR) Air pollution
w5 Noise
c PAREFAT L TPRKFTFR s, §F 1P A7 f
O R RBPALIHRTIABY TR A A
D HFIAMALAZEZEI A I Ex R BRSO A
@&iﬁm{$1$@%4ﬁm%%~t@ﬁ§?§i%%#
o M EEHN AT A HITR A ETE S w LT L
it T & A o
DA EBER EITE AL EAELFTHF L E L AT &
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3.2.8 REIRIFE R A AR D HTRYIA B A (RS

© FREBEHFE D DL 2R A 47 £ (Transport
Analysis Guideline, TAG) 1% & #13 Fcr L &K F %7 4p
g oo HP AT N2 XA E AT P 4ok 3-12

+* 3-12 EBEIRIFEH RIS TAG VR AN R PR

e 5 Noise
FEIFSR Local air quality
BEFH Greenhouse gases
KGR BF 4 Journey ambience
EXE R Accidents

iﬂ' i g Consumer users
g1 é * JF,Z vhw}zg A e,;z ¥ Business users and providers
v i Reliability

i @gig,l W ERGE Option Value

»z 7 e (PVB)

FoTptE Public accounts

% 4 7 & (PVC)

s FTRBE %] 2R TAG s AJ3E P
EFRTAG:T G 2P Bpc ik T et IAR S S AT P o
RN RN S A s N S S AN LR
Adpd Pt Y AR E R ERAHKX G L Fens
£ o
. Hﬁﬂfﬁﬁ@ﬁ?vﬁ%‘KTAG SRR
=R TAG % £ B2 EH rﬁ/ﬂp F(e @A 2 gx) &
ﬁ%lﬂllﬁz»év’ﬂﬁf#i RV ﬂ%‘&;ﬁiﬁm e M a F eI P o
R a:/“f TR TR EEFI ARG R B
+ 1z % (User Charges) -
TR FAR Gl R 2 RE R (4
FREA DS AW E
(Perceived Cost)

TR F E YT NS § B RHE ST AR A4 0 $HAk ¢ R

~
=S Sy

v

) B %(2\1‘:@%*])
‘%’f’-ﬁrﬁ Esal-V ¥

5

Mg m

Ry

3 4 A
FiLy R
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3.2.9 BB EEF AR E R @R ERFEE(EEHA

1 B 7 2% 2 3 #8(OPNV) & 2000 & 4 {77 % Fi8 i 2 3 1 FF enif
MR EE LR (Y ER)Y 0 BHE R S L E 2R R
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BY AR I 2 RS AE L F R IR P Ak
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