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ABSTRACT:

The current parameters of vehicle operating cost (VOC) used in Taiwan are from “The Survey Analysis of
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7< 2.3-

1 B 7MEEN GRS T EIEREE —

E’T“]R —'-?’Irfi‘grﬁg q—/bl{‘{fr—vl'\?ipafﬂa’;\'d‘#grﬁg-ﬁ—w
B Benefit Cost Analysis Guidance, BCA
% i 2R * Your Driving Cost (AAA)
* Operational Cost of Trucking (ATRI)
B HERS-ST 2.0 State Guide
T 21 2 g, * Vehicle Operating Cost, Fuel Consumption, and Pavement
o Type and Condition Factor
iR e * Exploration of a Shift in Household Transportation

Spending from Vehicles to Public Transportation

Se ot By

B California Life-Cycle Benefit/Cost Analysis Model, Cal B/C
* California Life-Cycle Benefit/Cost Analysis Model ( Cal-
B/C) Technical Supplement to User’s Guide
* Your Driving Cost (AAA)
* Operational Cost of Trucking (ATRI)

B WebTAG
* Production of Updated Emission Curves for Use in the

FH kR

APERE

| 2 i $R National Transport Model
* Road Traffic Forecasts 2018
* WebTAG Databook
A B B Economic Evaluation Manual, EEM
G| AT * Petrol Car Operating Costs ( AA)
B Australian Transport Assessment and Planning Guidelines,
P ERUEL ATAP
* Guide to Project Evaluation ( Austroroad )
Y F AT =2 T
Y IR 'Fﬁﬁlﬁli'}i'ﬂfﬁjbi@if” T RE (T 20 &
O LER
CHRIFEOFPAFAN I 2T AR LUTIONT
MG A RAEOCE RSP e GAEE R R RLAAME L HE S
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231 ITERAER( AH) Kk

ARRAPERAAE GEMEI A A2 B F AFEHEE L AT
HBE PNk o
RN A AR AR EEE S PR RS A
A2 THE & A o
EAEFRTHFE A A GRHFCEAERTE N EREFR DL AR/R
* 7 5% (BoozAllen & Hamilton, 1999 ) @ %62 = & o i@ E %+ F B
B

ﬁPiﬁﬂﬁﬁﬁiow%’ﬁﬁﬁgﬁgﬁwﬁﬁiﬁ’ﬂiﬁ%*’é
P SR r S o TN -V RN R = e 2 R L N
B PAfE g o Flpt 0 TR A A e FFLAR/RF (750 m Rho2L 2 Ao

Wi s B CM BT LD hF TS A (fixedeost)r € Fl i 2K
ML V- B R AR AR LA ek d o
CAENTE PR BRI e 2.3-2 0

#*2.3-2 HERANEERHER—E

3 A b & A A& A

%P (operating cost ) (ownership cost ) (other cost)
Ly | TR RS R A A | ARRE R A | B F R A
= EER TRy

WL W% mizd g

WA () MRy (L3 M
aa | B PsdE AL WAy R F

BiFgeag (2 Fkt) | BpEfg L adr

W2 fzig Sl T WO R SRR

FAKE A h R -
PEEL2 S ANFF ¢ 72 §wfasg (vehicletype) ~ # 3¢ (speed )~ # i
% (changeinspeed ) ~ i B3 & (gradient) ~ if B2 & & (curvature ) ~ if &
4 % (roadsurface) % (BoozAllen & Hamilton, 1999; Polzin, Chu and Raman,

2008 ; Litman 2009 ) > % % % 2.3-3 o

1 Dok skl
/J‘ '%,EI m‘f,{_ ¥ i El’ 7 7 7 v
BE LR AN S TRE
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7 2.3-3 FETHEAARIA T

e E Taa
Fa oAb gmant < ~ 85w (class) > 2 B s chlE i 4pBE > 4o
EE T A R RS SN L NI S CE AN ST
@\ﬁ@ﬁ%%#i?@ﬁéﬁo
FrHA2E PRI A AN BEFT o - Lk 78 2 A ¢
MEEF Dk Pl A @ end i (optimum efficiency point ) {8 B 4
B TE EI'JEI'JF%_*E?%@&%%&IK— Al ensik o Glde ] 2.3.1
G R AE T 20FIPFEEFEL R TEEDS5 02 F
L
H %
B ﬁijﬁ?i%i\a%\:ﬁ ™ A o
IPrE ﬁé?ﬁ%mﬁ’%d%wxwﬂw’%ﬂﬁﬁﬁﬁqw’
FREE | AR FE AR T HERRS 4 eI L KR
N DREEEFT R DS AR BRI DR B B
FERAE R |
\»’" ET‘J%A.;}E o
PR o ek R B TR 4 (rollingresistance ) i = B i e
BAf | T A A PR B RA BRI SRR Y - T4 e 4
Aot et 4 EREHITF RA mE S A
74 %R : Allen, Booz. Hamilton, California Life-Cycle Benefit/Cost Analysis Model,
1999. ; Polzin, Steven E., Xuehao Chu, and Vishaka Shiva Raman, Exploration of
a shift in household transportation spending from vehicles to public transportation,
2008. ; Litman, Todd, Transportation cost and benefit analysis. Victoria Transport
Policy Institute 31 ,2009. ; ~3+ % @ & o
AEIEERITERR/FERRAR
250
— /J\?gﬁ
200 AN =8 |
:F ./I’/.
i 150 _/./
ng -—a—"
& 100
>4
(=) r_’___’—__‘/‘
50 e ————
0 L L} ] L] L} L] ] L] L] L] L] L] L] L L]

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

#®(HEE/F)

7 4% % & © California Department of Transportation, California Life-Cycle Benefit/Cost

Analysis Model (Cal-B/C) -Technical Supplement to User’s Guide, 1999.

B 2.3.1 TEEEAYTTE A4S BB SRR AYRR R
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TABLREACEEREIP Y FE A hche A2 BEFD A A

1. # ®I2R 2 pe % % HERS-ST =& £ & (2005)

HERS-ST #=iz £ (2005 & ) #t} 2 eni7d & A38 P & J5(1) ¥ 4«
( fuel consumption )~(2);# #27j" 4= (oil consumption )~ (3)#% 75 4F 4= (tire wear )~
(4) %% 2 %213 (maintenance and repair ) 12 % (5) 2 §&47 i & (depreciable value) ©
TS AT 2 R o Flf s HHEp * (transfer payment ) e

It S HFEAAFPIHITLLFTEHTIE T HEFEAARALE DR
BT 2ZRIEEFD DA (excesscost) I BREY BB T RIEFD D
AT A BA s R RS A KR o

\r

-

b

T1\4

L E i A2 (2018)
EFRRE NG FAE FH £ (Benefit-Cost Analysis Guidance for
Discretionary Grant Programs ) # # ¢ 3% i §54¢ 24 34 3§ e fp JE f & 3 L

oo AP D S A e L) QFE 2R QORI (@)

3. F WA B/ CalB/ICEp (2017)

Analysis Model, Cal-B/C) Z 4t ¥ 2 :ﬁﬁa?] AT 2 R E R F ST

Bl B oo pl 1 BEw % 33kt d s dodE i P g

cH A & S AT F =% 4] (California Life-Cycle Benefit/Cost

g (DPFE -~ Q)R ~ Q) eAtdf ~ (DIFRAE R U2 (5)F)
# iﬁi F] 7 % 2 42 5047 ¥, (mileage-dependent vehicle depreciation ) o & ~ &

- P A g PR oo §847 & (time-dependent vehicle depreciation) 7 3t
Fa A & oo

ﬂ&ﬁﬁ%ﬁ%’i?iﬁ%i?ﬁ’

S

'L
B o
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4. % B i 3% WebTAG =% £ & (2017)

A

BFROEFACE TR EZ RN % A Z (The Green Book,
2003?) > # R IR 2003 £ 5F F WebTAG > %+ ¢ 5 L H g
EKMBBEEFCF TG TR Y 20T

B TAG 3% £ P sr3gdeniT 8 20 A 2838 P A 5 0kl A A s 2b el
IR ot S A N O DR R SN CALCLES S RN ) o A B COR 1)
7% 2 A7 T E o
5. o F B REIVEEM =i £ (2018)
2d FE 5]%_"1 (New ZealandTransportAgency) TR R4 18 ﬁia?l L4 e
AOLE PR ITE2Z 2 a hiEl R EHTE £ P (Economic Evaluation Manual »
EEM ) -

EEM #73% 07 8 = & 808 p @ (D) ~ Q)@ F ~ Q) imre %i-iﬁ
@AHFEFEHBEMEG)FILAA2 2iEdTE - L2 A2 gRFI DI Al
N LR A A 234 975 o

#< 2.3-4 EEM FHMEFMITE RAHERIEE 2B 0t

b s S . ¥k R —
soRLg o | Wi | BB RE | FER Y

v @ (PC) 35.7% 6.2% 37.2% 21.0%
EAFEr B (LCV) 39.6% 7.2% 29.4% 23.8%
# A 3 (MCV) 38.6% 4.2% 44.2% 13.0%
£33 * 8 1 (HCVI) 42.0% 8.3% 42.1% 7.6%
€45 * 3 I (HCVID) 37.3% 10.4% 43.0% 9.3%
~# (Bus) 46.1% 6.0% 36.9% 11.0%

PR PR | BRESALAE | M RA | ITER Y
“’K‘r* FER Y] (Urban arterial ) 36.8% 7.3% 38.1% 17.8%
ﬂ,;w # # if ¥ (Urban other) 36.9% 6.9% 37.9% 18.3%
% ¢ & if B (Rural Strategic ) 37.5% 7.9% 39.4% 15.2%
%% % H @ if B (Rural other ) 37.4% 7.7% 39.1% 15.8%

T kR : New Zealand Transport Agency, Economic Evaluation Manual, 2018.

2 Treasury, Her Majesty’s, The Green Book: Appraisal and Evaluation in Central Government, London: HM
Treasury, 2003.

2-27



d & 2342 o T2 A AFR Y PSRBT S A GEF
BARALZABEFRF Y SITEFY WP DR EAS

FLEHALE H ot BlAEF -

i el S ARFRAT ST R PAPE AL FRL Ao e 2 AR
chd i s B g F R B BB R o PR RE BT R R B R
RREEFFRALE

6. B2 IFTLZEL (2016)

R R B Y 2016 #F Nk R i aE R IR 2 2R3 # ) (Australian
Transport Assessment and Planning Guidelines ) » #-7 & = & & 5 (1)%5 ~ (2)
A~ Q)B4 (D FEAE R E O)ITESF (MATE B RFE )

INEEEFD A ANTFF DG ",fp\ B aE S RRY RSB RMZ G
iEiEz o s o wFE 3 7}@ F‘i’“ 8 irﬁi\-é‘ (75% ~ 100% ~ 125% )
2% B (4.5m~58m -~ 85m) %

H—

e
o

%TH

AR Y g AEE R AR (2018)

PAR R 2018 EH G L AT AGACE TR AL (B ¥ LK
Aﬁv,;7w)«iw%w $ﬁmﬁ9&;mwﬁ~mﬁﬁ‘®%¢

FAEEFI P et RE LT
AR B s B FRY B R EREE R EREN

AR LRBEREFD D AL LA K (fuel cost) > 1 & zEBl AL A
(non-fuelcost) 2 78 o Zhuhd b k& 35 4 ~ hPn4odp ~ B3 &2 (R - 247
EEEP - HAFE X hhed P iipin (£04 23597 ).
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7 2.3-5 BEIEENGHMEFMBRRITE AR bE

Sl A
MRLEG AP | — —
e f AA | ekl | A0 R A | LN

E RS I A N
JHERS-ST v v v v v
% B i #Y/BCA v v v v v
£ W% 2 A /Cal
i v v v v v
¥ B 2 i 7%/ WebTAG v v v v v
=6 384 3/EEM v v v v v
@ % 1d 25/ATAP v v v v v
TR .
Trr~e=a27I) v v v v v
FTHRKR D A HRE -

INPEEFI R RADTFIFI G0 bR FE A A AR EFE
FTEHE P FHaE gk ¢ 353 B HERS-ST~ £ ® BCA -~ 3 i Cal-B/C~ & R
TAG~ 2@ i EEM~ 2% ATAP> 2 p 23FR £ ¥ 5 Y& c A B @& (7
B ARG o R AP 2 IR BT R R e 388
Mpsg- AT EHs { mROPEF]F > o b B B AE SFREAR
Bt o G ALR K o b i S R B 4 B R A
BRI ES PSR e A R Ao AR AFD A
A B PTG B Aok 2.3-6 AT o

#x23-6 RETERFZEZRER T

BEED A AT

‘—___t, 2 3z 3z 2 2 3z
N [ . EOLE | E | E | E
MigEE e | e | e |k | B | B | B |8 |
@ % | o8 | &g | B £
# i3 A E &= o B
PRV
HERS-ST v v v v
# /< i 3% BCA \"
£ J® /50 H % i
£ R /A4 M i B Cal v v v v

B/C

# F/2 i 3% WebTAG
f @ /% i $%/EEM
B8 3% ATAP
PA/RE LR
fEFITv=aT
FRKR D AFERE

<
<
<
<
<

< << < <L <
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232 ITERABZHERERTEA
1. % B2 5 4, % HERST-ST 3% < # (2005)

(1) 728 =& 58k T

® b4
AP RIS ADGELS L TRAEDIHoe Z () AR D

WL HE O ENCE DI A GB%E%

F8~(6)3 & 4FhmBd E ()5 & 6mImBE o

@ s

ALz Bedp h R P F R ORREF RN T LY T I
",ﬁ% #-f2.4¢ (https://www.fhwa.dot.gov/policyinformation/statistics.cfm ) °

H izl At 5 3 NdeT

BEER S PPN A Y- SRR T

MR E A A B R AR 2 YRR F A TS (£ 2.3-7)

< 2.3-7 HERST-ST F i AIh 2R EER F

2 fmfb sy AR

152
Y 1.550
¢ /4 Al 1.550

e

485 p 8 1.666
6% p 2 1.344
3 b H f 1.396
38 4 8h 1.396
S 6dh 1.396

7 %R : Federal Highway Administration, Office of Asset Management, HERS-ST v2.0

Highway Economic Requirements System - State Version Overview, 2002.
®
@ %51 Zaniewski *t 1982 # 7%= 7 38 4 “Vehicle Operating

Cost, Fuel Consumption, and Pavement Type and Condition Factor”*13%

B2 e 0 £ B89 F % 4§ 4p & (Consumer Price Index, CPI)
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AEEL 1997 & i He o RN 3% TS
BRI i B R EF S R A
OF SRS

heredidf 731 % Zaniewski 87 § 42 0 RS S B
HRAEFFH DT &R DGR E N Rk LA o I
FAF A 2 S e

TR SR LT )
GO EHLaig

BA PGP AR LA 0E TR LA R

B dmfadp o 5% s 1.05¢0

AR EZABEFRARY P EFF R LAY Y > L5 CPLR
B 5 1997 & ey o
© T

FEREATE HREY o2 PREDLIEE - AD TITER*
Gy RO e 2 &S ad o %2im%iuﬁ%
R HTIEHEFEE o7 A A B 3B R R D
BH AR R R der (8 Aot 10% 4R B (salvage value ) -

#< 2.3-8 HERST-ST FRITE A ATRHETEEMR( 1997 F#{H)

($a/44) [ (£2/50) | (£20F) | (324 82) | (4 4/)
)R B
A 0.871 3.573 45.2 84.1 18,117

A ! 0.871 3.573 71.5 102.1 21,369
e

485 B 0.871 3.573 78.8 129.8 23,028

6 b B 0.874 1.429 190.1 242.9 34,410,

3 fhH 4 0.762 1.429 470.7 343.5 75,702

38 4 8h 0.762 1.429 470.7 355.8 87,690

5 & 6gh 0.762 1.429 470.7 355.8 95,349

F# kR : Federal Highway Administration, Office of Asset Management, HERS-ST v2.0:

Highway Economic Requirements System - State Version Overview, 2002.
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(2) 78 = AtE 3 E
# &3 ﬁ_'f%"ii’“ P FE A RAREE S E o WP AT
O FHT P @ TN
g *‘fj £ T 355 »xd i (average effective speed ) * » ¥ 4
WA R T 2R S R RS SRS B
BFSMEATES o AI* &) T 22 (Ordinary Least Squares) Jo s
7z L3275 »c @ i (Average EffectiveSpeed, AES ) £ i i2.3 & (Gradient
Rate, GR) 2 B T23% » ' M RV XN F 7 b enT 305 »ad R RE A

HE LT 0 @ T e e

AL

B gpfEdE (vi) FE B @ T 78 2k fdc (CSOPCSTvt)
e AN gL

CSOPCSTvt=CSFC x PCAFFC x COSTFvt/FEAFvt

+ CSOC x PCAFOC x COSTOvt/ OCAFvt

+ 0.01 x CSTW x PCAFTW x COSTTvt/ TWAFvt

+ 0.01 x CSMR x PCAFMR x COSTMRvt/ MRAFvt

+ 0.01 x CSVD x PCAFVD x COSTVvt/ VDAFvt
He ,

CSFC = Az @ @i jf £ 5 (hh/F82
CSOC 3 A#d @i i £ 5 (Fm/+#E2
CSTW 5 R Z @ fmredp s (4 /- =2 )

CSMR : Hl€dgaid Fay (BTHmpr2 vt f/+x2)
CSVD i Bz @ @374 F (Ea7d Hft F/Fw2) ;
PCAFFC 3 %410 45 4F & B i 3 B F] 5

PCAFOC % b #15f 424 5 % A BEF) 5

PCAFTW & #5754 424 & ) s 33 B %] 5

PCAFMR : i3 Tﬁf%fsﬁp“\i;}% i TS

PCAFVD 4478 % * 4 & At 53 55

COSTFvt 7 & §RfE4F vt 2 Pt B = 2 &

S Tayad b | g A ER

Ia

fEE S L T8 HRE IR LR
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COSTOVt % & §mfa4F vt 2 WL H =& &

COSTTvt % & §mfd4F vt 2 fRPs 8 = & 5

COSTMRVt & & fmfdsg vt 2 @ ig 4 5 = &

COSTVvt % & dmfdsg vt 2. 37 55 =8 & 5

FEAFvt % 2 §efd&F vt 2 ¥ 25 3 B 7]+

OCAFvt % 2 f@fdf vt 2 3 kL 4238 B 7]+

TWAFVL 5 & §Rf4F vt 2 B isdf 438 B 75

MRAFvt & & @l g vt 2 i3 %% 3 B 75

VDAFvVt % & §wfasg vt 2 37 53 B F+ o
@ B2 THEd AL E A A2 > & (excess cost)

IR DE T hFE LA S (VSOPCSTVt) » d i B 6
AR GBFRVARET B RN R Rdidce A P PR R R 2T

SAAR L B4 BRI R o AR P REF R A

B gE T EE A AR oG
VSOPCSTvt=VSFCxCOSTFvt / FEAFvt+ VSCO x COSTOvt/
OCAFvt+ VSTW x COSTTvt/ TWAFvt+ VSMR x

COSTMRvt/ MRAFvt+ VSVD x COSTVvt/ VDAFvt
He ,

VSFC 5 %852 i TAZFp 2 i 4% (4 b/F5E2) ;
VSOC 4 %62 @ T4 B 425 (BWm/F#F2) ;

VSTW 5 #& 28 & T/ F (P F/Fe2)
LL :_’%

.
’

4

)

* 7

~

VSMR 5 %8 i@ TAZIAB mA F (T
2) o

Q@ BEY BB TaTd LA RIF A

|+ &

S,

N

LR BRI T T AR ST A S 2R F
| fE5 T30% »cd i MAtE g 55 Bl 2 jFm o A fal e Fad
@78 & A (CSOPCSTvt) ~ %2 i TAIF (72 & A Sk

(VSOPCSTvt) Ap e 5 % L3597 »xd & 05 [ pF 55 % 2 RIH30 %
P2 Ky bl AR TR I N N
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COPCSTw=CFC x COSTFy/FEAF.+0.01 x CTW x COSTT

/ TWAF+0.01 x CMR x COSTMR../ MRAF,,

He

CFC 3 B b RATRTARERM P HEF (hh/FE2L)

CTW L BB RABTARER LT (L F/F82)
i

CMR 5 B pd Bee @ TARFAY E£F (T gr 200 F/F

L) o
RN )iz&:é%é‘f Fh A AAIEc kB o g TG 2P @

WEEFESS EL YV RE P FED AR o LIRS T2 E TR
ORI TARIE RN VA RIS N E AR RS
H RSP "5’.%’7 e e 353 2 d i 2 ag gL' B (Degree of Curvature,
DCA) i & *4]m 3 #77 | o

-

2. FEREMEARE TR AL (2018)
(1) 728 & 8k T

® b4

GEAPERFI R ANBELS L 2 AFEYE R T () AF
B2 Q)R & o A7 @ hfdg %11 Chevrolet Cruze, Ford Focus,
Honda Civic, Hyundai Elantra, Toyota Corolla % 5 x4 & € & % ¥y
% %% (American Automobile Association, AAA) ; § & irficdi
Pk p £ RE ﬁgjﬁﬁ 7 ¥« (American Transportation Research Institute,
ATRI) 3 3 % % T 308
® i

T B el 2 gy ok b www.GasPrices. AAA.com £ & & 12 i
i e 3Rl iy ﬁa(j:je g R BB F - ST (regularpetrol))
" 55% 7 B3t B F i B (city driving ) 0 45% t % i o FL (highway
driving ) 255 WL 42 5 o Bl A gt B 3 50

SRR xR R

brd 2 el Afdp kp ATRI B & enT 30E -

gh&
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@ ##

R el ok B AAA 113R g0 “Your Driving Cost” » 23 4 =
ROk A REARE O FHLEE TR 0 B Fﬁm%;u
ﬁg‘/\%ﬁ '%' /‘J’ ,1j¢\1 i

fdz i Aficdpkp ATRIS 2 ehT 30 o
@ Ak

N EB R ERE 2 R LT FRL A EFTRI R T
» 150002 > ¢ z FREFEHEALFY o Hhp ok p Y AAA P
Fizt o 2B e N5
%% +15000 # 2

%a MG RA S ABdprk p ATRI S & #1348 e T 0E o
O GLET i)

LORRY SE A S - SR TR LR O AT I (Sl e R
,gt%nikg%?AAAoé*Eﬁ?”‘;“ﬁ :

(WPeh e + A1 3% ) + Wies#HLe

bd 2 hinkdk S Ak p ATRI# & enT 350 > 328 e ;0

s

B+ a2

JTEBIELRTLAMEAEES LR T2 GREUGER
(& F® 15000 82 )2 2R S P R RLR DR R

(72 B — B HHE) +75000 #2
(2) 78 = A3hh 202

2

‘?"}

BenfEd A A E S NG
B EXTRIAZ A RS S A TR S AT
BQAﬁﬁﬁiﬁﬁé%%‘M%~%%ﬁ§~ﬁ@ﬁ%%uﬁﬁg
fhai & > 1215000 22 SR AR T ERFY -
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#< 2.3-9 BCA FMTEAAIRE T EER( 2017 FHH)

5 g pL i L e | REpal | FEE
TP G EsE) [FEAEn) | (FR6) [(FRFFEL) | (5 2)
I E 2 0.39 % =/ 2

74 % & : Department of Transportaiton, Benefit-Cost Analysis Guidancefor Discretionary
Grant Programs

framiFd LA 5

FEI P x FERIE - FARLAME P + RBEER

+ B2 + FREER + WA

HEE g 4L % },{_é.% st £ §2 5 0 40,001-60,000 B £ h i E b

B EANE s [ 4 f e VTR 68 % 2 0 H = A 20,001-40,000 /F;“’?;\'-
L3 “SOOOO/F;i\‘a‘m}] BB MRS AR S ] A e BV A
% 5.4 3% 2 o 5% 20000};;;\—5 m}n A2 g i SR A > FH T o
FROH > TR BAFRAE T d E 0 ok 2.3-10 0
& 23-10BCA FHEHEHE MEHTEMETIORE
e el (FR /4 k) | Tiopg (F2/) @)
4 20,000 £ 6.3 46
20,001-40,000 7 6.7 53
40,001-60,000 &5 6.8 51
60,001-80,000 #5 6.0 55
% ** 80,000 & 5.4 51

7 4% % & © American Transportation Research Institute, An Analysis of the Operational Costs
of Trucking: 2017 Update, 2017.

bamiEd A REmR AciE4cd 2.3-11 - BCA £ #raEihz @ *
#eE 5 090 ~/®m 2 o
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7= 2.3-11 BCA F AR Al A BRI EAR B A

Hr:3~/w2

=~ AJE P #i i
PR R (@ Z T B 7 @ AR ) 0.336
o s Sy R 0.255
ISR 0.166
b8 ik 0.075
BRI 0.022
B oAl 3R 0.035

78 %R © American Transportation Research Institute, An Analysis of the Operational Costs
of Trucking: 2017 Update, 2017.

3. # ®4 ! Cal B/IC =& (2017)

(1) 728 =& 58k T

ORE:E ;-1
AP R-B A LA P (automobile) 2 b & (truck) 2 f& -
@ i

PR 2 Bdp R p 3t 2 W AAA <7 Daily Fuel Gauge Report
( https://gasprices.aaa.com/tag/aaa-fuel-gauge-report/ ) » B~wi — k£ p
LATHTiR % 2 2015 & 6 7 29 p 2 #Ip& AT B #dg 2016 & 6 7 29
pen2 pendiaiE, v a‘r“ﬁi Foo Fl G > 4% ey * (transfer payment )
B B Bl e

AL At B e

PHEPR=2 P B - (1 V8 G+ 8¢

FL) - BRI R g - SR 4

FHEH O BT F N

A PR R =] (3.44942901) +2+1+ (225%+05%) 1-

0.184 -0.278 = 2.63 % ~/*t &

b B R =T 35(3.190+2.810) +2+1+ (5.75% +1.75% )]

-0.244-0.16 = 239 £ ~/* &

AP M RRA LA D 265 A ek o R f B 240
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PO ke B g i R R o8 (7B e AR R L 5
e
SRS A=ER LA ) BRI EF (£ 23-12) x BEER
< 2.3-12 Cal B/C FMHARIEFER( 2014+ 2016 & 2036 FFRAIF1I(E)

Hix:tem/m2

’ 2 fRfbAE

éﬁ“ M‘ -
5 0.1024 0.2112
10 0.0763 0.1832
15 0.0584 0.1211
20 0.0465 0.1059
> 0.0384 0.0821
30 0.0330 0.0738
35 0.0296 0.0799
20 0.0276 0.0788
45 0.0266 0.0828
50 0.0266 0.0817
55 0.0275 0.0858
60 0.0293 0.0764
65 0.0325 0.0726
70 0.0356 0.0920

7 4% % & : California Department of Transportation, California Life-Cycle Benefit/Cost
Analysis Model (Cal-B/C) -Technical Supplement to User’s Guide, 1999.

®

O el Ao e £ R R VAV E R L 5 il AAA
1 Your Driving Cost snF 4L > 32 FAL R p 228 FRRF > 5 Ak
BT R 2 WA R o FE NG

/\%Efl% AR RES = A 12

B2l Afdpkp ATRI B 4 0T 10E -
@ kR

N EBRBERE2ZRETE T FRL AR EFTRIEKR T
150002 » ¢ 72 EFEREHEAL s Bichp T R B2 AAA o

2L 5 o Y
5 2 £ A

&
¢

@i %4 %% +15000 F 2
Az ageipds Addrkp ATRI B & hT 5@ o
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® %PS%L#E

A LR TG R - BRI BRI TEERRENE AR
?,&% j\g_}&AAA »J__’;E_;E;h_g;\;é.

(Fiolfe + A1 87 ) + fhipAieg
22 fhrniade s Acdhk f ATRI S & ehT 356 o
®

FHEZKTSATDEEI LR > 308 H R ER 75000 #2
(#&F& 15000 F2 )2 o w8 P B RL R PB4 E-

2L 5 3 -\ .
D PP e T

(Fr8 B - B HK) +75000 %2
(2) 78 F A3 E S
B ARG EEY SN L
TR A4 x WHRH A A X ZEVEE (78 2 A
Eubdl 28 AR LI A BEArE 2.3-13 #1 o
< 2.3-13 Cal B/C FRIEFHTE A 2017 FH{E)

' 32~/m2

B AT & A

)E B 0.313
@

|
b 0.429
7 %k R : California Department of Transportation, California Life-Cycle Benefit/Cost

Analysis Model (Cal-B/C) Technical Supplement to User’s Guide Volume 4:
Active Transportation, Park and Ride, and Risk Analysis, 2017

#® TAG =i £p (2017)
(1) 72 = & Bk T
O
AP R 5 (1)i7 2 (petrolcar) ~(2)% 74 & (dieselcar) -
33T & (petrol LGV) ~ (D3| § & (diesel LGV)

5)* A F 2 1(0OGV1) ~(6)* 4] 2 2 (OGV2) » 11 & (T)2 £ JRF*
(PSVs) % 74 -
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PAB R R P E w2 A F K% % (Department for Business,
Energy, and Strategy, BEIS ) » F]Z L 2 2 & A f > F##H 5 7
FHRFERRES A A FRAEL R AR R R ERGE R
PR ARG B A A (£ 23-14) o

i RtE o deT ol

BHERRE= (SRR 4 wER) x (1 + B ER)

7 2.3-14 TAG FHEFMARE R BMERRLUREER( 2010 FH{H)

g ((d/22) [ wpp ((d/22) s (%)

£ p p
e | FR | RE | A | Fe | TR R | RR | 'R

2010 41.8 | 435 11.8| 56.2| 56.2 0.0 17.5 17.5

2011 51.2 55.3 12.6 56.1 56.1 0.0 20 20

2012 52.3 57.2 13.1 55.0| 550 0.0 20 20

2013 504 | 55.0 1371 54.0| 54.0 0.0 20 20

2014 44.5 48.8 13.8 53.1 53.1 0.0 20 20

2015 31.9 | 345 13.5 5291 529 0.0 20 20

2016 29.6 30.2 13.3 51.8 51.8 0.0 20 20

2017 33.2 35.9 13.9 50.7 50.7 0.0 20 20

2018 324 | 35.0 152 509 | 509 0.0 20 20

2019 32.9 35.6 15.6 51.9 51.9 0.0 20 20

2020 334 | 36.2 159 52.6| 526 0.0 20 20

2021 34.0 36.8 16.1 53.2 53.2 0.0 20 20

2022 354 | 384 159 539| 539 0.0 20 20

2023 364 | 395 159 | 545| 545 0.0 20 20

2024 37.3 40.6 16.0 55.0| 550 0.0 20 20

2025 38.6 | 42.1 169 | 555| 555 0.0 20 20

2026 39.5 43.1 17.1 56.1 56.1 0.0 20 20

(G, BAV, RV, AV, RV, SRV, RV, ARV, RV, R RV, SRV, RV, NV, RV, ARV, R RV, N RV, R RV,

2027 404 | 442 16.3 56.6 | 56.6 0.0 20 20

74 % & : Department for Transport, WebTAG Databook, 2018.
Rl AL D TAG T 20 FFEHF B Ll dan Pl A
& Sl (B1222) 28 fanfd izt oV o™
L= (a+bv+cvi+dv?) /v
2oL awpyies (a4/22 )]
VeRETEEE (2] F);
a~brcrd ZEEEAD FRITR TN
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TAG =R £ & E&Jh b & 7488 9% 22 4% Fehasb-c~d Gk
(% 23-15) -

=—Cars ==-LGVs =——=QGV1 ===Q0GV2 ==-PSVs
35 160
30 4 140 3
\
3 25 1 g 12 13
3 <1 100 -4
S 20t S OTh
ol ) S ®
\ ——’
R o 2N NN
5 20 N eI
0 . — — . 0 . . : . .
0 20 40 60 8 100 120 0 20 40 60 8 100
BR(E/AE) BR(F/NE)

74 %k : Department for Transport, WebTAG A1.3 User and Provider Impacts, 2017.

2.3.2 AR EEWFERE A9 R BRI IE FERA (R
7= 2.3-15 TAG FHEFMIRFDEREREECE

ERe i ) el (/2 2)
a b c d
R, 1.18011 0.04639 -0.00009 0.000003
L B 0.51887 0.06556 -0.00062 0.000005
PR 2.05679 0.03640 0.00007 0.000004
EA LW 2 1.47275 0.03530 -0.00024 0.000008
PR 1.91137 0.34453 -0.00522 0.000045
PR 2 3.05043 0.63626 -0.00911 0.000069
N EPRFB 6.30484 0.25860 -0.00323 0.000032
fo iR AL il (R -PE/ 2 2,2010)
TEA R 0.15077
TE b B 0.33636

7L % & : Department for Transport, WebTAG Databook, 2018.

2Rk planegEp 2ty (£ 23-16)

2-41



< 2.3-16 TAG FHL TS 7 ERSEIm /3 LL A5

N
B

LGV

OGV1

OGV2

PSV

#
AR

L

A

L

£
il iy

B R | LW [ RE| LW

£
v B

2017 |46.5%

53.2%

0.3%

1.7%

98.0%

0.3%

100.0%| 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2018 |45.6%

53.9%

0.5%

1.6%

98.2%

0.2%

100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2019 |45.1%

54.3%

0.6%

1.4%

98.4%

0.2%

100.0%| 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2020 |44.9%

54.1%

1.0%

1.3%

98.4%

0.2%

100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2021 |44.7%

53.7%

1.5%

1.3%

98.5%

0.3%

100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2022 |44.6%

53.3%

2.2%

1.2%98.4%

0.4%

100.0%| 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2023 |44.4%

52.7%

2.9%

1.2% {98.2%

0.7%

100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2024 |44.2%

51.9%

3.9%

1.1%197.8%

1.1%

100.0%| 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2025 |44.0%

51.1%

4.8%

1.1%(97.2%

1.8%

100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2026 |43.9%

50.3%

5.8%

1.1%196.5%

2.4%

100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

2027 |43.7%

49.5%

6.8%

0.8%{96.0%

3.2%100.0% | 0.0% | 100.0% | 0.0% | 100.0%

0.0%

FH kR

PRy § FIRFR @ s L o 3R R TR A k2wt 2

. Department for Transport, WebTAG Databook, 2018.

2317 » § Beis £ i B4 o

35 4o &

R 2.3-17 TAG FHEF AR 30EE
R e g (% pa)
E iy el LGV OGV1 | OGV2 PSV

AL LI i RN IPEAP RN EE-BE NN i S IR A N S DL R SRR &
2017-18 | -2.0| -1.6| -09| -1.7| -0.1| -0.2| 0.0/ 0.0 0.0/ 0.0| 0.0/ 0.0
2018-19 | -2.6/ -2.1| -0.5| -1.8] -0.6/ -0.2| 0.0/ 0.0 0.0 0.0/ 0.0] 0.0
2019-20 | -2.3| -1.6| -0.3| -2.8/ -2.1| -02| 0.0/ 0.0 0.0 0.0/ 0.0] 0.0
2020-21 | -2.6/ -1.5| -04| -27| -1.8| -3.1| 0.0/ 0.0 0.0 0.0/ 0.0] 0.0
2021-22 | -2.7| -1.7| -0.6| -24| -15| -2.8/ 0.0/ 0.0 0.0/ 0.0/ 0.0] 0.0
2022-23 | -2.3| -1.3| -0.7| -24| -13| -2.6| 0.0| 0.0 0.0/ 0.0/ 0.0] 0.0
2023-24 | -2.1| -1.2| -0.8/ -2.1| -1.1| -2.4| 0.0/ 0.0 0.0 0.0/ 0.0] 0.0
2024-25 | -2.3| -1.5| -09| -2.1| -2.0| -22| 0.0| 0.0 0.0 0.0/ 0.0] 0.0
2025-26 | -1.7| -1.0| -1.0| -2.1| -09| 0.0 0.0/ 0.0 0.0/ 0.0/ 0.0/ 0.0
2026-27 | -14| -0.8| -12| -9.8/ -0.8/ 00| 0.0 0.0 0.0/ 0.0/ 0.0/ 0.0
2027-28 | -1.6| -1.1| -1.3| -1.3| -0.7| 0.00| 0.0/ 0.0 0.0/ 0.0/ 0.0/ 0.0

7 %R Department for Transport, WebTAG Databook, 2018.
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ONPLE S CLEF S WANCE 3 A B i - Ei
WebTAG e 2b%hid & A e godiedk b G * #5589l ie 2 Thdk
BV FE* 2 B gmA o~ B RF A& 4 (vehicle capital saving) 2

22 7L Y Y N 0 ¥ .
GlicE o B2 o5

-

S

C=al +bl/V
H )

ChriFazmiEmmas (L)

V k4 E | T e g

al 5 & BB D & A Gl

bl 5 4B fenFAsd (Hyg* 01 Fddm) o

al NGBt A A S WS4 PR R S R F AR AR
37 ¥ e ¥ & & (marginal resource costs ) » {3
oo fl* al 2 bl e (£23-18) » ¥yt fRehzb bl (5
AN

T
3:0
2

g

TS

:__‘.33

(i
‘3:

=

7 2.3-18 TAG FHEFMIEMRRL e AZ Bt (2 FREEE

L =k R hEE
al if1/2>2 bl @ L/ P
10ER i 4.966 135.946
1 RAp etk 4.966 135.946
. 1(Fp 1.157 135.946
c L1 (TP ST 3.846 0.000
2L fEp ek 3.846 0.000
21 iEp ehT 1.157 0.000
1% p i 7.213 47.113
1iEp hT 2.170 47.113
LGV 21 (5P ch 7.213 0.000
21 iEp hT 2.170 0.000
OGV1 1% p b 6.714 263.817
OGV2 1Ep b 13.061 508.525
PSV 1Fp ¢h 30.461 694.547

7oL k& Department for Transport, WebTAG Databook, 2018.
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o & i EEM 226 20 (2018)
(1) 72 = & Bk T
®
AR RIS S 68 ¢ 7 (1)) £ 2 (passengercar,PC) -
(2)#= 3% * & (light commercial vehicle, LCV) ~ 3)*® 4| F * 2
( medium commercial vehicle, MCV ) ~ ()£ 3| % * & 1 (heavy
commercial vehicle I, HCVI) ~ (5)£ 4|7 * & II (heavy commercial
vehicle II, HCVIL) > 7 % (6)=- 2 (bus)
@ S s R S ARSI MR ITER
AR hEE A AR RS AT AT o m B LI A A
- R AR
(2) 78 = AtE 3k
AP AFDE A AT G Y R B SE Sl Bk B R AT
ARl AiFE S A% L ERART OFRT i&lﬁﬁxﬁ oA kER X A
(road roughness costs ) ~ if % % & % I2 & & (road surface texture costs )
& w {2 & X (pavement elastic deflection costs )~ ## % = & (congestion
costs )~ 2 i = & (bottleneck costs )~ i# 5 5 B 2T % = & (speed change cycle
costs) E X AHprFE o
BA kgt E AN G
BEA=RADHEH RPN A A + AR RS A
(deif ® ) + FHA G XA A (deif * ) + 4 R & (4o
) o+ FERSA (o) o+ wF AR (e * ) o+ # RS
N E )
PRV hE R A AT A S AKAFE A A R R S A DT
RS
© fhFd s
AAhFEdd A B8y B oa A 2 FYRET
TH R RAFHTER A B F AR EANI0(22/FF) 2 120( =
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2/pF) s HAERE 0%L 12%p » ¥ uE ) EFES 2 NEHE 1%
R A AR T
VOCg=a+ b x GR+ ¢ x In(S)+ d x GR*>+ e x [In(S)]?
+fx GRx In (S) + g x GR*+ h x [In (S) P+ix GR x [In

(S) I’+j x GR xIn (S)

He

VOCp s HhAFd Xk (Bad@ihYyan) ;

GR : Tios R (FF: 0%1 12%)

S 3P (2L/)p) (FMaME 10223 12022) ;

In 5 p R¥#Ec-

a~brcrdre~frg~i~j i 88 iR 8 B TR D
“#k (£ 2.3-19)

FRER FREFLAPEFRMALFIEFI LA TR TR
k

j’;§°ﬁ‘i;} R Ad 238 8 KA (1)63*_];5,.;\.7]\ (2)* B X% G
FEA B 2 g i § # (willingness topay ) © 1955 0 B 3 A A

4

= ,éﬁ‘é@ﬁ)‘;g?—ﬂzr‘]lijé # T gpﬁiﬁirg SRR TR G
¥ BB AEF R ORI R

Y S A 27 R 51 B 3R T g R TE H ﬁ}fﬁﬁ ERIELR-
AP AP RERERG IR BN RTERIL R E
( National Association of Australian State Road Authorities, NAASRA )
3 B e NAASRA A& & B (#ciE/= 2 ) 2 B4 4 ¥ (International

Roughness Index, IRI )# 5 #78 2 # - NAASRA #& A& & ( #i 2 ( counts)
/>3 ) 7k i 7 IRI 2 Sfic (1 NAASRA (g Rdicg /o2 ) =26.49
XIRI 02 /22-127)°%> N3tE 78 A Ao pgfm 20 X35 > &

SERER L U F I S I GG D= hl oa N I SR LY S

gl
3
j
e
T
fﬁ‘;
&
*‘3—
'\"‘
B
Ry
1’%%

Y1 TE L Led -
YRR E BB HEFARDHTAAFRT o LR A EAERETERAA RS L 1 E 1
PR ARRGRERR L 23 ERE 1 MEHCERIGRERL S E 1 -
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R F R RAT R 45 2 5 23T U2 B R R E SR
FEpgdorkiofeR £ 8 EEM R4 o ki St 2

xRz 2EE N, AN geT
VOCri=min({a +b x In(RI)+ ¢ x [In(R[)]’+ d x [In(RI)]

+ex [In (RI) ]+ f x [In (RI) ]},{g x RI+h})
He ,

VOCri 5 F R4t b2 gF7h 72 2 & (d fFa/o2)

RIGhEREB A E (28 /22) 3

In % p At

a~brcrdre~f g h Z & ¥ D §RAFT 8 E B TR LD
#ic (% 2.3-20)

N

@ RUFBHFAREZFFHFD LA
LHBEHFERD IP A TREARY BN H b 2R e (T 2
mAAFED AN B kR §riELinE '
(' Volume to Capacity Ratios, VC ratio ) $& i pF > & §m {758 R ¥ 4vif &
ik b (TR ORI o F b AR R TiE S ER b S A AR RO 2R

mood B RETR B Y o 2R e TEAE 7 BT B PF > 3 T
BRI A AT RS B PR B R B F R
(LL:;\:1> o

B RRERE L E AR R At E oL p 2 S()iED iR
A M2 FRBHRAEAEFE S A2 QRS M2
BIBHFAERIENFE A A 2fE c B3 H 20 40T
VOCcong = min{a, exp (b+c x VC) -exp (b) }
He ,

VOCcong » i BefdfAR R 2378 2 & (ed FA/o2 ) |

VC ZRumBHERFEVEF -

a~b~c A4 D dRIE AL B TR R il (£ 2321 >
2.3-22)
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< 2.3-21 EEM FERRBEERRE < REIMTE AL NRE( EIER)

Hir:edfgh/a2

B R A7 e K

R | S| LR | T ¢ 4 £ 7 €7 ~a

Fre | mred | prAI| FraON| 7
a 4.4 7.1 9.0 26.0 69.5| 16.8
3w b 3.8 2.7 -1.5 -0.3 09| -1.0
c 5.4 4.9 4.0 3.8 4.6 4.1
a 3.9 6.0 7.5 242 706 | 13.1
BERONE | b 9.1 -12.1 -0.6 0.6 21| -.12
c 10.5 13.9 2.7 2.7 24| 38
a 3.3 5.0 7.2 23.1 700 | 12.1
Bk | b -23.4 -27.8 -5.0 -3.9 -1.7 -6.6
c 24.5 29.3 7.1 7.1 62| 9.1

7 kR : New Zealand Transport Agency, Economic Evaluation Manual, 2018.

< 2.3-22 EEM FERBHERE CBIMTE AL NRE( EREAE50)

Hirx:edfgh/ol

. s AR T BEARLE N

%#c A £ &3 A B iE R
a 9.2 7.7 7.0 7.1
b -1.9 -1.2 -1.6 -5.9
c 4.3 3.2 3.4 7.9

T kR : New Zealand Transport Agency , Economic Evaluation Manual, 2018.
6. BMWIE hiERE P ATAP (2016)
(1) 73 = & 2 H&K 2
O #48
AP KD A B R R B Y OB A L 2048 AT

FRAFE TG R BT TR B AT A5

6 Thoresen & Ronald, 2002
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7< 2.3-23 ATAP FE&E

e
1 |-]&]2 (smallcar)
2 | ®Al? (medium car)
3| % ### (large car)
4 | $53]# (courier van-utility )
5 | k¥ 2 (4WD Mid-Size Petrol )
6 | &A1 F# (lightrigid)
7 |7 Ak # (medium rigid)
8 ‘é_ 3] & @ (heavy rigid)
9 | *4] =22 (heavybus)
10 | 4 shéz ;% (artic 4 axle)
11 |5 fhge ;¢ (artic 5 axle)
12 | 6 g 3% (arctic 6 axle )
13| f2+5#hie & @ (rigid+5 axle dog)
14 |B-g& ;2 £ @ (B-double)
15| 28 +5® &£ 23 (twin steer+5 axle)
16 | A-gE& ;82 &3 (A-Double)
17 |B-= &3 &2 &% (B-Triple)
18| AB % & % 4 # ( AB combination )
19| A-= %582 &2 (A-Triple)
20| = ;8% &£ & (Double-B-Double)

? #L %k @ Transport and Infrastructure Council, Australian Transport Assessment and

Planning Guidelines PV2 Road Parameter Values, 2016.

AR e 7 A47 0 (ULP) 2 3 5@ 4-i® (PULP) » &34 ~
gtz F (LPG) » ™% ¢ gt (ethanol fuel) o 2L enE & 1
. d fueltrac (http://fueltrac.com.au/) B~ » 4 ch L % 2 (resource
price ) P i% i@:}r’“{f %’L#ifﬂn JT'J:FE]—#B“ B5 2L B 1S B (B o bkl x% ek 2.3-
24 -
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% 2,024 ATAP EMPLRHEBIZ 2013 FH(E)
B e/

AT RN 1 L LPG v fig Bl
B G RMEE | RE | RE | R | FE | R | 2R | RE

i x% x% x% x% x% x% x% x% -

145.6| 94.2| 157.5| 105.0| 147.6| 96.0( 17.5| 17.5| 143.4| 117.9

144.8| 93.5| 156.2| 103.9| 144.6| 93.3 20 20| 138.9] 113.8

1
_r\
Pl

149.4| 97.7| 161.8| 109.0| 148.5| 96.9 20 20| 147.6| 121.7

[ k3
I | e TR |
>\_

gl | °
N
-

1449| 93.6| 156.6| 104.2| 147.8| 96.2 20 20 -- --

._ﬁ
N )

]
o
Nk
_r\

147.0| 95.5| 159.6| 107.0| 147.7| 96.1 20 20 -- --

Ja o 151.3| 99.4| 165.9| 112.7| 152.5| 100.5 20 20 -- --

dE 160.9| 108.1| 170.5| 116.9| 161.5| 108.7 20 20 -- --

L 146.4| 95.0( 159.2| 106.6| 147.3| 95.8 20 20| 144.5| 118.9

F 8 % R : Transport and Infrastructure Council, Australian Transport Assessment and
Planning Guidelines PV2 Road Parameter Values, 2016.

b R R S B R AE R AR P B B3
BT 30 f o dod 2325 9 o

% 2,325 ATAP ETHTLIE 2013 FH8(E)
H oo R/

7 A LR T
= 4 96.5
R 94.5
EETEN 99.4
e iE AR 94.5
30 #7 97.0
i 101.4
T 109.5
T ym (4o dE) 96.7

F 4 % R : Transport and Infrastructure Council, Australian Transport Assessment and
Planning Guidelines PV2 Road Parameter Values, 2016.

® W

WAl RS LT BRI o R I d A BT 5 E
S e N B OR B o B4 LCV @ % FEIE o T 4 T
EF B BN SHE LR S 615 /a2 R R 5.59
RfaA o b i o 2326 #rE o
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7% 2.3-26 ATAP F &M ER
L R
31 8 47 ) F R Gl
5 7.66 6.96
B 5 4.64 4.22

7 4% % & © Transport and Infrastructure Council, Australian Transport Assessment and
Planning Guidelines PV2 Road Parameter Values, 2016.

O LEY S
WPe R A S BB B ) iR R S SR 55 (driver
tyre) L8 @ #°: (trailer tyre) 0T 390 2 o fhede 2308 5 ¢

FERMR x mifcid - RS LAE

7 2.3-27 ATAP F#mAa{Er%

= mnal/ig

R B R Wk | RREH
wa
A B 98 89 4 356
¢ A @ 128 116 4 464
<A B 167 151 4 604
T35 136 123 4 492
R
a2 171 155 4 620
R @ 306 278 4 1,112
;@
AR 247 224 4 897
AR @ 507 461 6 2,764
R 728 662 10 6,618
o
P 493 448 8 3,584
FdE st
4 b 676 614 14 8,600
5 #h 690 627 18 11,291
6 #h 686 624 22 13,720
B é‘, @
b B +5 b 660 600 30 18,000
B-gF & 50 653 594 34 20,196
BN +5 ih 690 627 32 20,064
A-BE & 50 682 620 42 26,040
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B-= &3¢ 689 626 46 28,796
AB & & 653 594 54 32,076
A-= &3¢ 688 625 62 38,750
& 5N 688 625 66 41,250

7 4% % & © Transport and Infrastructure Council, Australian Transport Assessment and
Planning Guidelines PV2 Road Parameter Values, 2016.

o ATRL S FRRA B A8 R gmg % 40 (retreaded
tyre) > #&Z AP s i g 2 e 0 dodk 2.3-28 1T o

< 2.3-28 ATAP F 55 E#mAa B8

H iR aix

wa
o 48 194
¢ oA @ 58 232
< A& 68 273
T3 61 245
S @
A2 78 310
ki @ 139 556
B
EA R 149 596
Ll 200 12,01
AR 222 2,218
A
S U AN 161 1,290
e de 5
4 fh 222 3,106
5 #h 214 3,855
LB
6 #h 220 4,845
b B +5 b 227 6,817
B-gE & 50 225 7,648
B2 +5 b 227 7,258
A-BE & 50 248 10,416
B-= &3¢ 249 11,466
AB & & 241 13,006
A-= &3¢ 253 15,713
PR 253 16,726
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FAL

Planning Guidelines PV2 Road Parameter Values, 2016.

®

- 4D

,J‘&”é’i

H =

CPI# fB L & 1B @ el s [ B enaib 2 (e % 3 112 2

SRR B LIS 'Fu"j R R REPRIFILE R

. Transport and Infrastructure Council, Australian Transport Assessment and

T 3o

CY R

R %% 48 PPl { A7 /L33 & chilicdh e 5 RE D K18 ehilcdyo 11* HDM
B TR G ehRTe RO A RERBEEEL A TER2ET

LB A&

ERNA kB FIRTE R E A G Rk E B e T

» ot a2 fIT @ A2(Royal Automobile Club of Victoria, RACV )

ot B3k e 3R I H UL B 35

¥ W MR &2 2 PPL { ATendic B 4P T o

EE S RSSO RS

< 2.3-29 ATAP FiZ BRREER( 2013 FHE)

Hrmuwia/an

s : . MIATE R AR TIDPRAE
e " PPLL AT {%%(;DM) (RACV%

A8

EE) 6.1 7.1 7.0
EE) 7.1 8.1 7.6
) 5.7 9.3 55
T 6.3 8.2 6.7
i 2

A B 6.7 6.7 6.7
e 8.2 8.2 8.2
;2

] 6.1 75 --
T 13.1 10.7 -
T 14.0 16.8 --
N

IETNE 13.1 13.1 -
At

4 19.1 18.9 --
5 $h 22.2 19.5 -
6 22.8 18.0 --
w LB

7 Thoresen, T & Roper, R 1999, HDM-4 model testing for selected Australian conditions: review of road user
effects models calibration assessment study (HDM-4 Beta version 3.0), contract report RC90038-4, ARRB

Transport Research, Vermont South, Vic.
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T 252 22.7 =
B-gE & 26.5 27.6 —
B 45 i 272 30.5 =
A-BEH 283 37.7 =
B-= & 353 47.1 —
AB ‘& & 34.7 45.3 ~
A-= & 36.3 46.2 —
r & 5 39.2 47.7 ~

? #L %k @ Transport and Infrastructure Council, Australian Transport Assessment and
Planning Guidelines PV2 Road Parameter Values, 2016.

© #h3

FI7 558 WA EITES L BB B hR D S d kD
4 (www.redbook.com.au) 1T 357 5 o f & if $ R £ * PPI {
FriE e B #icdy 0 £ 1% trucksale Chttp://www.trucksales.com.au ) ~
FreightMetrics ( www.freightmetrics.com.au) % 4 & e zbit o X £ o |
B R RO S EER ﬁ‘,.;}r"‘,% 5% # 1531 1e( fleet discount )
s 1B Bra R o

< 2.3-30 ATAP F$h B E%

LR YT ]

3 B | X | B i
T8
K 18,770 15,855
R 29,070 24,645
K 41,467 35,204
T35 29,766 25217
k¥ @
T 34,203 28,919
o B 57,280 48,357
C B
A b @ 56,511 47,913
T 139,521 117,726
T 225,004 187,756
N
LA 322,571 275,000
PR
4 $h 305,732 255,450
5 341,347 283,509
6 i 373,497 308,840
g é‘, &
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b B +5 b 340,037 275,668
B-fa 5% 436,881 357,110
B N45 410,015 334,040
A-fFa 5N 552,824 451,399
B-= &3¢ 707,382 582,125
AB & & 611,048 495,647
A-= &3¢ 707,011 571,850
& 5\ 690,398 555,003

? #L %k @ Transport and Infrastructure Council, Australian Transport Assessment and
Planning Guidelines PV2 Road Parameter Values, 2016.

Q) FE Xkt E 2

=

B k22t f A A A (base VOC) ¢h » 7 » i B df o -
R CHBREREI LA PR A o
O A7 LA

VOC=a;1 X (1+axNRM + a3 X Rise & Fall + a4 X Curvature +

as X Payload )
Hd ,

VOC= 78 2 & ((Ba/a2)
NRM = if B4 & 7 NAASRA #c®
Rise&Fall= F @ e T anfgzta /a2
Curvature =v' B e 2 2 #d/ o 2
Payload= §*& = 7 ;
aito as= Hio3s RHCE o
@ HprBRBEFRFREZ (T A
H oA RgntE o geT ol
VOC =BaseVOC x (ki+ka/V+ks x V2+ks x IRI+ks x IRI>+

ke x GVM)
He ,

VOC 2 78 2k (G a/22)
Base VOC 5 A& 78 = A&

V 458,

IRI 5 g e e (2 2/22) ;
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GVM= # %€ & (%) 8;
Ki-Ke % #5% tadicie (% 2.3-31) o

® FrEBEEY B2 FH DA
R vV ERSEFELL (& 2332) ¢

BT L R B
RBE RTHED S0 A4 MERY AR KX TS 2R £ £

F]I

75% -

7. P ARG R g rFEEHEP (2018)
Bi@jiﬁﬁﬁé?%iﬁﬁuﬁ%i&@&?%ﬁ@%ﬁiﬁﬁ
BEER > 78 &AL FlcnmIf K TR GRP A E L R E R A

2009 EHFF e TPERFBERE B LA FEY RE = (T 20 & @BR)

< Erfiv=a7I -

DE DD FE—FH

LB ﬁﬁ\?« 47> ¢ (A E (F*2) Qo d (/NZ) >
Gylalfe Cralpta) nzx@)- &2 (L b ) o afn
LE Y B (%?_ﬁﬁéﬁx‘)

NS RN E i T SN ks o\ ¥
A’f—' -F#Ta/‘i%-ﬂﬁlfi’éﬁf{@n +

O
PORLATRE R AR 4 D R 2 2 MR RGN )
LRI L = HEGLE oF  PARL I
S

L RSN (% 23-34) TR e R 2

B d g g e (£ 2.3-33)

BB AR 2R

¥ Gross Vehicle Mass, GVM 3 B g7 (7R &8 > ¢ 78 L 5185~ FRELE -~ ol

N
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7 2.3-52 H AFHMEFMIrEERERER ARIZIE( 2008 FHE{E)
Hi>:p=a/og
L
0 - R I E SN Az
BRE| R T3 b Fe W T g L Fe
Pl 237 11.98 7.38 642 | 13.15 8.42 4.86 9.14
A 7.58 | 3822 | 2356| 2048 | 4195| 2688 | 1550 29.15
AL
;u ;] 1.62 8.16 5.03 4.37 8.95 5.73 3.31 6.22
— B
2 1.19 6.00 3.70 3.21 6.59 4.22 243 4.58
TR EI LY fRA FRBERICE L4 Fay RE X (T 220£
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) OE N E—p* A FLv=2 70 20 11 7 (2009

(2) 72 & kHE 35U

£ g B
53~2.3-56 #7151 o

e REHRNEFDI S AE L N 4ok 23

% 2.3-53 H AFHEF M —A BB AATE AA
B kil
= it B B (L Wpe | -&pe

5 38.33 111.35 39.57 29.84 66.65
10 28.02 96.41 29.18 25.62 52.18
15 24.49 90.76 25.62 23.97 46.00
20 22.68 87.53 23.78 23.00 42.06
25 21.56 85.33 22.64 22.32 39.14
30 20.80 83.70 21.87 21.82 36.84
35 20.26 82.45 2131 21.43 34.98
40 20.14 81.89 21.19 21.27 34.02
45 20.10 81.52 21.15 21.17 33.32
50 20.12 81.31 21.16 21.12 32.86
55 20.21 81.27 21.24 21.14 32.66
60 20.35 81.40 21.39 21.21 32.73

LB @AZE 60 2 o @#F 60 2 2 chilicdy o
FRAREI ALY ERA PR R EATC=a2 T T 30& (2018
—/&)o

7 2.3-54 H RHAF M—ACT ESE R AYTTE A

e i B N # 4§ @ 5 f 2

5 30.93 89.86 31.93 24.97 57.22
10 2233 77.37 23.26 21.61 46.00
15 19.37 72.53 20.27 20.25 40.90
20 17.83 69.70 1871 19.42 37.49
25 16.87 67.73 17.74 18.82 34.88
30 16.22 66.26 17.07 18.37 32.78
35 15.75 65.11 16.59 18.02 31.06
40 15.60 64.50 16.43 17.84 30.03
45 15.51 64.06 16.34 17.72 29.24
50 15.49 63.78 16.31 17.65 28.69
55 15.51 63.67 16.33 17.63 28.39
60 15.59 63.70 16.41 17.67 28.33

BiEAZE 60 22 0 i * 60 2 2 chiicdy o

2-72




FARR B A FEA BT R F Y AEA T2 T T4 30E (2018
).

7 2.3-55 H AFHEFM—ix L BERAITE A

i L
- e A LB AR B - b

5 28.24 82.04 29.16 23.19 53.80
10 20.26 70.44 21.12 20.14 43.76
15 17.51 65.90 18.33 18.88 39.05
20 16.07 63.21 16.87 18.10 35.83
25 15.17 61.33 15.96 17.54 33.33
30 14.56 59.91 15.33 17.10 31.30
35 14.12 58.80 14.88 16.76 29.63
40 13.95 58.17 14.70 16.58 28.57
45 13.85 57.71 14.60 16.45 27.76
50 13.81 57.40 14.55 16.37 27.17
55 13.81 57.26 14.55 16.35 26.83
60 13.87 57.26 14.61 16.37 26.74

P Aed EAZE 60 2 0 i * 60 2 2 chilicdy
AR EL R R P R AESHTT =270 30E (2018
#)o

7 2.3-56 H AFHEF SRS FRERIITERA

B4
b — — A h —
PR A Zh B AR S
30 9.24 39.83 9.76 13.12 26.52
35 8.96 38.94 9.46 12.85 25.14
40 8.75 38.25 9.25 12.65 24.00
45 8.60 37.71 9.09 12.49 23.09
50 8.50 37.33 8.99 12.38 22.40
55 8.44 37.09 8.93 12.33 21.94
60 8.42 36.99 8.91 12.32 21.70
65 8.44 37.03 8.93 12.36 21.69
70 8.50 37.20 8.99 12.45 2191
75 8.60 37.51 9.09 12.58 22.36
80 8.73 37.97 9.23 12.77 23.05
85 8.91 38.56 9.42 13.01 23.99
90 9.15 39.32 9.66 13.31 25.19

P Aed EAZE 90 2 0 i * 90 2 2 chilicd o
FRKR:E2 AR FRA W R FPAEA =2 T T330# (2018
E)e
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2.3.3 SERFIERETE

PRIRE H=E £ P 22 pew g é R EHED S ARFRRER
LRI P UL VR T R TEFARAFF P T LIE
Bk AR R e BTG .% AR L F EFA KD IRL A
AT b g ol ARF et B A R IEG L p A A R F &
RF) S i@ﬁ#&%éﬁ&t’*’%f’m#ﬁﬁ PR ARTE A R RTAES o
Rt iin 2P 78 8k FHcTBFEF S Aok 2.3-57 #7571 o

04235782 > T8 X AP AP RAF > G > e HEEFR P~
BB G ot AP ARG R EFP pEEFARFE S A
BRAEd? » R TAG £ % W4 Cal-B/C #=fz £ ¢ pl L4 * GDP &
FARBOEFF EAE  ARNEH TR AE S5 > FRTAG=R £ 5
FREPA KRR E L PR R T B B s VR S VAT F i S
AR ESG o

# 2.3-57 BEIFHMEFMACRKEH G ERER

A RE
_y o
EA e 2E L £
n?\[‘! Ip ‘PJ NN ) [ TR 2 )77]—7}"_ f‘é * boboalal 22 e jl:’){l—#i:'\‘ jK
Lotk g P r
F R/ o R 3 3 FEEF R
HERS-ST pEAE
% B/ 3% BCA (5l
B gk R R | B B B
2 F®/4c M2 B/ Cal 3 3 55 GDP l/ﬁk;}ﬁﬁi
B/C R ( GDP deflator )
# H/ %1 3% WebTAG | iR & TP B il E
= PP - g E
waf/egmERM |0 EETHE L - FERTY
L S ta
.“’%_:k';a/' _-.»;d,_d)z,;'/.
780/ i 3% ATAP FERSE - VAW
R E R
pPA/RE L F | B B FE AR
fEA¥~v=2T7 Ap B

TR kiR 2 FRE -

GDP (Nominal GDP) ¢ £ % GDP (RealGDP) st 5 » H F ph 3 3 et o) > L [

]
BRE T RS GIM G
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234 TTERAZHERET A

KopERM A BFD Sk ST A S 00 R £ TR (4o
HA) B AR ASES S TR (LR BT ) e
Beig o

W

1. 2 W HERST-ST :=#% £ (2005)

AP R R R p RN 2 PR R B sk o MRl 4R e 2t
PEAL A A2 By Pl 5 ok p Zaniswski v 1982 & Rt g Bcdy 0 £ I R K
A B S 1997 & ehip e o BB ehlicdy § 2 AN LR R S B
Fof2RSERa ey @EHETR A% 23-58 ¢

#< 2.3-58 B HERST-ST FHEFMITEAAIBEEREUS AN

BAHIAP #EE Rl
wg :iﬁfﬁgg/ﬁﬁh%%?gﬁ
fa S A TR IR R G
ey v 3 F 3 51 % Zaniswski ¥t 198? e A R 2
pre | R R R
8 = £ F4L: Zaniswski 1982 & el 4 kR
‘ 2 W gy R AR AK
s 4 - 4 3 Zaniswski ¥t 1982 £ 51 %* i A e
i AL T %ﬁ#ﬁ&% LB AEAFAN
EENEES IS EE LR EN =)
- = & F L Zaniswski *t 1982 £ 51 % 3§ A e
HrsE o %Zﬁ?%’%ﬁ*’%”é%ﬁ?&% LR AEFFAE
i :i?% PPy E R iy
ik % & = A FR R R
- fa . Af' PR R T3
ITEF %@ = PR R A2 TIORTE YR

FA KR AP RRE -
2. FRREINEFAEFTHEP (2018)

AR G R B S A R AAA 3t 2017 & G f
( Your Driving Cost) o b & e7{7 & = * # g Pl % g (American Transportation
Research Institute, ATRI) ** 2017 & #7#ae532 4 o ARTI p 2008 & B 4233 ﬁ
%3mf—r€5:}~ﬂ\ P ERE ER G 0 TR IilLFFEéFFEIE’P%Emé‘J-@(P%
% JRERT NN N IR RN S J A A ﬁf{‘&rz\» 2.3-59 -
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< 2.3-59 EE BB ISENSSHMEFMITERATBBERIIEAR
= AP EE AEE
e | B E :i?1 AAA e sbz T35
PR S = =
e gL b2 S E R AAA ek TIEE R
Bl o 2 # 4 - ?1 LR S
e fe S EFA R ATRIF 2 $4a 4
P SEFH T AAA TR L A i
b i 0 S EFH T ATRIf 2 %ﬁnaﬁ(a@%
T ﬁfwﬁﬁ‘@%’%ﬁmﬁﬁ)'”ﬁ*?lﬂ
s 3 :_—Y.?,:};L:}f%’# AAA 49;%;;;5515:? AN SN N
» ) Hedy
LR P - A 2 ik
- SEFH R ATRIF 2 $ 5 ek 02
T ek A
% B IR Y AAA Bdy
aip g A - SEFH T ATRIF § £ 4 G55 22
%‘ . i A
ITEF te S EFH T AAA By

LR AR R T2 ArRDT YRR -
200 55% 7 %3 R R A5% TR F i a2 YR Y .
3RS $E FHAISRIRE R0 BHEE o
4.5 z1FERM -
5T BB ASEDE2 SHFHRLEE A o
7 %R : U.S. Department of Transportation, Benefit-Cost Analysis Guidance for
Discretionary Grant Programs, 2018 ~ American Automobile Association, Your

Driving Costs — 2017 Edition, 2017 ~ American Transportation Research Institute,
An Analysis of the Operational Costs of Trucking: 2017 Update, 2017.

3. 3 ® CalB/C £# (2017)

AP PR D FE S M &k p 2 RA P € (American
Automobile Association, AAA ) 3t 2017 +# e13% & %3t (Your Driving Cost) e
Wl A A EBp o E R RT N E
Administration ) 72017 # ;T4 &2 H & ;242 & B4 2 (Petroleum and Other

£/ (US Energy Information

Liquids annual report) ® i jd &8y B 42 o £ B L Bl At A Y
% # F /A& (California Air Resources Board, CARB) #7572 3 e EMFAC2014

—'o%ﬁ"rm :,\-i\@:jji
ATRI) *t 2017 & et & 0 B4o & 2.3-60 °

] % p ( American Transportation Research Institute,
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#< 2.3-60 3B Cal B/C FMTEAABEBEHEIE U

BAHIAEP #EE #EHE
- L FMERAKRFTREEE (US Energy
+ 4 Informatlon Administration ) 72017 #7422 H s
- v e 482 & B 3F £ (Petroleum and Other Liquids annual
' report) e R R
Ik gL (2 SEFHEIERARTERELE G 2017 TR S
| 2y M‘ﬁ ERFLY A E RN R
- Fralr t g st g LA (California Air
sl 4c | 7 | Resources Board, CARB) #7EMFAC2014 $5¢
F2 |- <F#: B* ATRIF2 2504
g T8 | - ZFAUET AAA dp |
2 |27k ATRIF 3 $504°
F2 |- <78 k" ATRIf2 £%5A5
aig e TE | - L FRERY AAA By
% f8 |- EFHET ATRIf 2 £40 28 °
B T8 | - ZFHUET AAA BH

EE R PRSP SN N
25 d B RAISRIRE 204 BHE B
(E EPTE AR P JEUE
4.5 28 i A o

THTE RS EB R SHF HRLIEF A o
?%%%:.#éﬁﬁ

# B WebTAG =7 < # (2018)

T R AR S EL T R R G R R R E

B2 A% Rs 3% (BEIS) #Titzh 2 fich o 32 8 e SR e s K K
SYSE e 0 R B B o B @ re YR S RAE AP M L AT
T o T BB B b A AR B L S % (TR (AT
WebTAG 2. AL B~ 3 % & f4c 4 2.3-61 i
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#< 2.3-61 5B WebTAG FHEFMITEAAIEBEHHEE N

HAAP EE RAEDE
E .
Gl o 35l @ BEIS
Ik ksl C
i X ‘
L 4 i3 #1431 @ BEIS
ot FAr 5l 1 g LGV ¢h (7P ehgr i i
fHrniE + 4 poenZb Bkl % Bic % 4 Review of Vehicle
Mg iR T Operating Costs in COBA ( EEA Division, DoT
33 % 1990-91) i& {7 { #7
A
it o #7331 * 1 d Transport Economics Note ( DfT
iy iR g T 2001) enF AL (T { AT o
TES
FR&R: AP -
5. =@ @ EEM &= £ p (2018)

fﬁ L4P Gk PR R RS EE R Y F R S AF (2002
E) B P EiFT R 5y FTHABRE SN Aok 2.3-62 ¢

=

< 2.3-62 #iFaR8 EEM FHLFMATE AATEEEHES X

BER-EN FE BnHEE
el
WL "
e ‘
| el o 4 A
bk sl o L
sl i i3
P
— SEAFH AT &
3 Pt T & ey
e ”
f#
Nl
aig 8 %% i
f#
E G
- 4 /‘L—_
X ”
f#

FTHKR: A3 ERE -

2-78



6. R pi®k 2 (2016)
B R TR SR 28 D B e BB
g\,*i—ié_L)J.—«,}l},/‘Jj,}l%*}é %FLI%’}%«wiLEJ_ﬁ@ _i—«,}l E

JTEI AR PERGEZEAL ARG F LR R PR OER (9 T5
CFRER I adg AR ) e G AR L RTEGOER |
PISED B8 2 Pt 38 (200 220 ) 4850 8 ) - #icdh 5 20133 B2
By o R EECPIAK -

JEB PR RS EN AT LY 300 ZBRsn BT b2
RSB R AP HRISEEE N 160 RS R T oo Bdg i 2013
HAhz iy LEECPIAE -

BB HER DS AGEEVER A 4 H = (State Road Authority ) 333
AR E LEECPIAE > N2 B af JIL g RT AN 2R 4
iR TR O R 0 R AR 2363 ¢

B

7 2.3-63 BN BEFHMEFMITEAAIEBEHEE N

X AJE P EE RESE
= &
L ’; - = £ 3 ¢ Fueltrac enizt 3R
PEAL G 4 ;;; F 351 % 0 ARFCOM % 5 5
E’T’f'l- /;j_é “:Y‘:‘F‘f\%f"i: J‘;t']l«’ %f&-v% (75#%167)
M= %h_g, ._;f.—"F.f\#,' ﬁ&,@, PQ,?,
“ - IR IR LRERE TR EAG
CoREY S T (300 3% #% )
e - AT R HEEA S (160 47)
ca | D D TRITT R A A R R E L
0 A C % #¥ (Austroads, 2012)
CT ¢ S E TR A 2 A K 4§ 48 (PP 3 F 8
A & Bdy (Austroads 2012)
7@ - £ FR 2 wsl 8 % (the red book) *
e 8 AR “ﬁi«f"l%ip@:p’%?’fx@limp’%
- é&#((nzﬁﬁ% i h)°
OLPIER R OR Se R e B SRATETIL ’
PRl - i%‘%ﬁi
3.2 4 2 RIT B ALGPRIE S & (servicing cost) Wk ¥ o

10 351% 2012 # %= 3 = % » Austroads, Improving Cost Allocation by Road Type, 2012.
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4772 R Hs S BB abs A R AAT A0
5.2 8 ym4l & ¢ (trucksales, FreightMetrics ) 2 i % sk 1 4 -
TR KR 23 E R

7. P AR E BTG LE (2018)
TEP TR Ty A R o £ T plhe e R 4 5
,p':i'mn%ﬁi. Galr W R EE Ay (B2 FIE R EF T T2
THEIR ) - T FHR e R BILHUEF AHRCEEA L ATTH R
¢ﬁéﬂ§m3ﬁag'%ﬁﬁ’”5é?—%ﬁi’ v 2.3-64 -

7 2.3-64 H AB+ 25@8E B EFMITEAAIERE SN

= AJE P R DL
Nealt-1
730 2 ‘L— = 2 .
VA %a R ER Y s S ey B
Sk L . =
R A ;ﬁ sl R EAR R F ST T AT 1 iy
X ‘/%ﬁ = L o 22 22 >
i 3 A TR RS EaR R FE LT R
we g e AR R SR TR AR E A A
%'V%L#E - ét] = ] 2L %’:
%"— 2 7}"? -t
Nl
i3 gk e ATR RIS R AT
37 - "‘%ﬁ - 4 =l - ;}7;
T S AT g

THRKR AFERE

2.3.5 ITERAZSEEE 177 TUEE #AR

o

A S BIERBENERINAE L Z 2 (DA N E S N T
FBEGEE FRER Eﬁﬁﬁﬂ&EH&&m’%i@}mmmT Sy
WebTAG ~ =& ff EEM 228" ATAP; Q#4243 b 2 fE pmr @
ﬁﬁ%@%&@’%iWﬁBﬂbiEWKmmCﬁEim%?@;9ﬁ°
LRSS BIERE R R N ok 2.3-65 41T o
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7 23-65 BEITTERASHEZREZRAN

A < TR

£ P/ 2 g% HERS-ST | 358 258402 S8 B e 258 ey B

a \\\Xr
e | A

Z\"fé.;l] 7»}?»\?1%@ r,,&{,\g‘zf—\i\_éfy‘ﬁi—r:'

% B/ i 2% BCA '
7l TR T Y™

Z2RANF DR HE B 2T N

EFR/ A2 A .,
B] v M3 F Cal B/C ﬁﬁj\%}ﬂi"‘;ﬁi\/ﬁj’ﬁ*% Z‘Qg{

# /% i 3% WebTAG TEHE AN N R R BRSNS Ak E Sk
@ B/ i %/EEM PFEH NG NE R N ekt Sk
B /21 2% ATAP FE NS AR R %m>¢ﬁ$1;§$&
PA/RIIEEFYAEAS (AR IR B BB~ BF 2T DT
¥e=a27l BA AL T EEE T 2l

FHKR D AFERE -
2. AR &AL ATHE S

(Fa A L AT A S P AT S F L AT2
(1) # R®u20 2 pe i % HERS-ST +

AP B TR A S 2005 £ 0w - AT E_ 2002 E 0 Ep TS Y&
7L AT
(2) # B <3 #% BCA

TEP hBATE A G 2018 £ 0 AT BB E RGN o |
AR L 4 E > m - P and PRk D 2014 £ o
(3) # W4+ 23 kb Cal B/IC

&%m@?ﬁiw<2m7ﬁ1%ﬁ$5%’i%@ﬁ$@%363
1 =% o
(4) & K 2 i 3% WebTAG

GEP P RMEN R SR RS R B R
AT 20 E A o BERBCE NG oL AT RMARFT A G R
gmw%ﬁmw@ﬁfmpﬂﬁiwﬁ%igﬁﬁiP’Hﬁéﬁﬁﬁﬁ

TR GR S AP O ATEFH3E 1K o
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Sk
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FEP T 2016 £82 2018 £ L ik (T L AT GRAREATATL S & LAT
PRH R R 2 N S E R S RPN ARR IR e S R
H523& 1= -

&% ;{.p

e > EEM IR B P 5 &4 HE SF0E T2
T ABFIR R SGAEEZ FF (factor) M EF E L F i RE o dof
Bk Rdcenf B E S 2015 & > 2018 & S S L 1.07 ¢

(6) B i % ATAP
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SRR
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e T L ATEBE -
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